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ABSTRACT 

An overview of the membership bf nine societies tiiat 
comprise the American Institute of Physics ispresehted. With 
attention to demographic characteristics^ employers ^ work activity, 
salaries, physics subf ields, and differences among the sbcieties^ 
Comparisons are made to surveys since 1979, and highlights bri_1983 
salaries are included. One section is based only on employed Ph.D. 
physicists, with focus on physics research and interrelationships 
among physics employment subfi are provided on the 

levels of research in each physics subfield, the mobility between 
subfi eld of degree and subfield of employment^ and the overlap 
between employment subfieW physicists. The effects of 

employment sector and time since receipt of degree on the research 
career patterns of physicists are also examined* The societies are as 
follows: American Physical Society, Optical Society of America, 
Acoustical Society of America^ Society of Rheology, American 
Assbciatioh of Physics Teachers; toerican^ ^ 

Assbciatioh, American Astronomical Society, American Association of 
Physicists in Medicine^ American Vacuum Society, and American 
Geophysical Union. Detailed statistical tables are appended. (SW) 
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THE AMEiaieAN INSTiTUTE OF PHYSICS 

the American Institute of Physics is a riot-for-prdfitmembership cbrpbration chartered by New York 
Statj? in .1931 for the purpose of prbmbting the advancement and diffusion of knowledge in physics arid its 
application to human welfarii. t^^^ in the fields of physics arid astrpriomy are its members. 

AIP's activities include providing services to its teri Meriiber Societies in the publishing, fiscal, and educa- 
tional areas, as well as other services that cari best be performed by one operating agency rather than 
dispersed amorig the cdristituerit Societies. 

. Member Societies arrange for scientific meetings at which information Ori the latest advances iri physics 
is exchanged. They also ensure that high standards are mairitairied in the publicatibri of the results of 
scientific research. AIP has the general respdnsibility for the publicatibn and distribution of journals, the 
Institute is expected to stay iri the forefrorit of publishing technology and tb ensure that the services it 
peffpnris for its Meriiber Societies are efficient, reliable, and ecbnomical. 

The Institute publishes own scientific journals as well as those of its Member Societies; provides 
abstracting and indexing services; serves the public by riiaking available tb the press and other channels of 
public information reliable cdmriiUriication bri physics and astronomy; carries on extensive manpower 
activities; encourages arid assists in the documentation and study of history and philosophy of physicsj 
cooperates with local, natibnal^^ organizations devoted to physics arid related sciences; and 

fosters the relations of physics tu other sciences and to the arts arid iridUstry. 

The scientists represetited by the Institute thrbugh its Member Societies number more than 75,000. In 
addition, approximately 7,000 students in bver 500 colleges and universities are members of the Institute's 
Society of Physics Students, whicli includes the honor society component, Sigma Pi Sigma. Iridustry is 
represented through some 105 Gorporate Associate members. 

The Manpower Statistics Division provides reliable inforriiatibn on the cbmposition and dynamics of 
the scientific labor force and edUcatiori system to the physics community for use in self-assessment. Its 
program involves regular data collection and analysis, informatibh dissemination, and report publication. 
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iNTReDuerieN 

A sluggish ecdiiomy and the highest unemplby- 
meht rate since WbHd War II indicated that the United 
States was in the throes of a recession between March 
1982 and March 1983. Although more than ten million 
people were put of wdrk_iri the U.S.^ the ecbhdmic 
downturn did slow the iniSatibn rate. By March 1983 
inflation the previous twelve months had fallen to 
3.6%. Despite the recession, most members of the nine 
AIP member societies* enjoyed a positive year ecb- 
nomically. Unemployment among sbciety members 
continued at slightly under 1% and salary levels in 
most^employiheht sectors increased at double the rate 
of inflation; The rapid decline observei between 1979 
and 1 98 1 in teaching as a work activity appears to have 
leveled off somewhat, with bnly a minor drop over the 
past two years^ This fact in conjunction with healthy 
salary increases at universities may represent early 
signs that undergraduate and graduate institutions are 
beginning to recover from recent departures to indus- 
try. The number of industrially employed members, 
hbwever, continued to increase and now nearly equals 
university employment. 

The initial part of this profile consists of an over- 
view of society membership. Demographic and em- 
ployment characteristics are stressed with ample com- 



parisdns.tb past surveys dating back to 1979. While this 
section illustrates member salaries, it should be noted 
that 1982 marked the commencement of an annual 
publication devoted exclusively to member salaries, As 
a result, the salary data presented consist only of high- 
ligliis frdm the Full report "1983 Salaries"; 

The special focus of this society profile is on physics 
research and the interrelationships amdng physics em- 
ployment suofields. While the sectidh dn membership 
cdrripdsitioh includes the whole range of different pro- 
fessidnal self identifications, this portion of the profile 
focuses on physicists only. It details the levels of re- 
search in each physics subfield, describes the rridbility 
between subfield of degree and subf eld of employ- 
merit, and discusses the overlaps that exist between em- 
ployment subfieids for physicists. It also examines the 
effects of employment sector and time since receipt of 
degree on the research career patterns df physicists. 
_ The final sectidn of the report highlights some of 
the similarities and diSerences among the societies, 
profiles the characteristics of new society members, 
and ends with a detailed picture of the distinctiveness 
cf each society. 



'While the American Geophysical Union is now a member society of AIP, it 
was not at the time of this survey. 




In 1979 a membership sample of the nine AlP 
member societies was randomly selected to investigate 
demographic and employment characteristics: The 
original group queried was relatively small with ap- 
proximately 2500 returning questionnaires. Since that 
inaugural survey, the same individuals have been sent 
update questionnaires on a yearly basis enabling the 
erbss-sectional and longitudinal analysis of the data. 
Also, a sample of new society members have been add- 
ed each year. To ensure a response pattern large 
eribugh to examine underrepresented groups such as 
women, minorities, and students, the 1981 sample was 
expanded to include one out of every six member?. Iii 
addition, the three smaller AIP member societies were 
dVersairipled to include one out of every three members 
in order to examine their membership composition 
more accurately. 

This 1 983 report is based on the fifth annual sample 
and the largest respondent group to date. Over 6700 
society members returned questionnaires during the 
summer of 1983. They represent 12% of the entire 
United States aiid Canadian membership. In addition 
nearly 300 individuals who _are no longer society 
members responded in 1983. Their basic composition 
is discussed separately in Appendix A. 



MEMBERSHIP COMPOSITION 



TABLE I. Number of society membci-s residing in selected foreign coun- 
tries, 1983. 



S^ci^ty members live across the United States, yet 

membership is highly concentrated geographically in 
California and the southwest, the Great Lakes states 
arid the contiguous states between the District of Co- 
lumbia and Boston. Figure 1 illustrates that more than 
75 percent of all U.S. society members reside within 
one of fourteen states. This is in sharp coritrast to the 
overall population of which only 56 percent dwell in 
thesestates. 

While society members live predominantly in the 
United States, a substantia! population, represeritirig 
15 percent of all society riieriibers, live around the 
world. This foreign component is approximately 
equivalent to the number of members living in Califor- 
nia. Canada (3%), Japan (2%) and West Gerrnariy 
(1.5%) maintain the largest foreign populations of so- 
ciety rileriibers. The other countries presented in Table 
I each represent at least D.5% of the ^otal membership; 

The remainder of this report will concentrate on 
society members living in the United States arid Can- 
ada. Merribeis liviri^ overseas arid south of the United 
State;« were not mailed questionnaires during 1983. 

The demographic composition of the nine AIP 
member societies has been relatively stable sirice 1979. 
Society members remain predominantly white (91%), 
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riiale (94%), United States citizens (90%) and have a 
median age of 43. Subtle shifts, however, are evident. 
Between 1979 and 1983 the rejjreseritatidn of wdmeri 
and Orieritals increased slightly while the propbrtibn 
of blacks arid Hispanics has actual v decreased. As de- 
picted in Figure 3, a majority of society members iden- 
tify themselves professionally as physicists (58%). 
This has decreased by two percentage points over the 
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FIG. 2. Age distribution of society members, 1983. 
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FIG. 3. Professional self-identification, 1983, 



past four years while the number of computer and 
medical scientists has been increasing steadily over the 
same period. The representatidn of engineers, chem- 
ists, and astronomers has remained virtually un- 
changed. 

The distribution of society members by highest de- 
gree illustrates the large _ amdurit of time society 
members spend in formal education. Nearly 70% of all 
members have received a doctoral degree while mas- 
ters and bachelors degree holders make up 20% and 
10% of the membership, respectively. The latter fig- 
ures include individuals who are still students at the 
graduate level of study. Thus, only 8% of all society 
members have only a bachelors degree and have actual- 
ly stopped their fonnal education. In addition, this 
small group of society members who have terminated 
their education at the bachelors level has a median age 
of 47,. substantially older than individuals holding ei- 
ther masters (45) cr doctoral (44) degrees. 

Graduate students make up 8% ^ of the over all so- 
ciety membership arid, as a group, are 27 years of age. 
The cbiripbsitibn of this group closely tracks the over- 
all membership, with a comparable representation of 
physicists. Engineers are slightly underrepresented 
among students sirice they terid to join professional so- 
cieties after they have received their highest degree. 



EMPLOYMENT 



In March 1983, 84% of all society members were 
employed full-time while less than 1% were iirteiri- 
ployed and actively seekirig. The relatively low percen- 
tage of full-time employed individuals reflects a large 
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population of advanced graduate students: Nearly 6% 
of the entire membel'ship indicated that they were 
wbrkirig p>art-time while pursuing ah education. . Upon 
rcmbvihg students from the distribution, the full-time 
employed respondent group jumps to 90%: However, 
even when students are excluded, women are still four 
times more likely than their male coileagues to be 
working on a part-time basis. 

Empioyer 

Universities and industry remain the two predomi- 
nant employers of society members with 35 and 32%, 
respectively (Figure 4). In addition, one out of every 
live mernbers work under the auspices of the federal 
gbyernment either in the rriilitary, civiLservice or at 
federally funded national labdratdries. The diflferehce 
in employment levels observed between universities 
and industry was 8% in 1979 but has diminished since. 
While empldymerit in the University s^ tern remained 
stable during the past two years, industry continued to 
gain ground. The observed shift is even more dramatic 
when considering that the number of individuals work- 
ing at universities includes a substantia! student popu- 
lation. The hph-student contingent of university em- 
ployed members actually experienced a decrease 
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between 1981 and 1983; Thus, when students are not 
included; the number of members employed in indus- 
try equals the number in universities for the first timie 
since J 979^ when the annual membership surveys be- 
gan. 

This pattern is due, in large part, to both the in- 
crease in attractive industrial oppoitunities and the 
jack of acaderriic dries. The latter are effected by the 
large prdportion of tenured full and associate prdfes- 
sors (nearly 85 % ) among the current faculty. As iUus- 
t rated in Figure 6, the large bulk of these associate and 
full professors are still a number of years from retire- 
ment, thus limiting the number of openings and the 
opporttznity for upward mobility of hew assistant 
professors. 

Those society members who are industrially eiri- 
ployed are relatively cdriceritrated. Over drie-third of 
them are working in the 15 largest corporations.^ As 
illustrated in Fig. 7, th ese companies each employ over 
one percent of the society members working in indus- 
try. While the 100 largest cdriipanies employ two- 
thirds of the members, the Idn^; tail on the curve re- 
flects the large number of companies where only a few 
members are working. 

list of the fifteen largest industrial employers of society members can be 
found in Appendix C; 
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FIG. 7. Distribution of industrial companies, 1983. Companies were rank ordered by their share of the in- 
dustrially employed members. 



Government was the only other major employment 
ser^tor to experience a shift, with a decrease of 1% 
between 1981 and 1983. The significance of this must 
be determined in future reports, since trend data for 
federal employees back to 1979 have been extremely 
stable. One additional note; since women make up only 
6% of the entire membership, their unique employer 
distribution tends to be obscured by the the male ma- 
jority. For example, women are nearly three times 
more likely than men to be employri in secondary 
schools- In contrast, women are dramatically underre- 
presehted in industry as compared to their male col- 
leagues. 

The type of work activities performed and the po- 
tential salaries earned isifiuence the degree distribution 
dbsefyed in each job sector. With basic research and 
teaching beir g the two primary concerns of university 
based employment, fuli-time openings for individuals 
with a masters or bachelors are often limited. Thus, the 
universities ar(y:hed dm of the doctorate, with over 
40% of all PhD members employed there. This also 
holds true for employment at national laboratories 
where the prospects of doing basic research combined 
with competitive salaries attract 1 1 % of all PhDs. 
While demand for members with doctorates often 
keeps masters and bachelors away from universities 



and national laboratories, low salaries and the lack of 
basic research opportunities injunibr colleges and sec- 
ondary schools dissuades PhDs. Nearly 20% of all 
masters and 10% of all bachelors are employed in sec- 
ondary schools; iin addition there are a substantial 
number of masters ernpldyed at jUriipr colleges. Indus- 
try with its high salaries has the widest range of work 
activities and, concurrently, it also has the greatest di- 
versity of degree levels. 

P'rofessional self-identificatidn is closely associated 
with the specific sphere of employment. Members who 
are employed as physicists ard chemists are evenly di- 
vided betwe2n academe and areas outside of the aca- 
demic sector: industry, gdvernment, natidnal laborato- 
ries, arid ridriprdfit. Iri contrast, engineers and 
cornputer scientists are heavily based in industry while 
astronomers primarily work for universities. 

During 1983 more than 250 Canadians responded 
td the membership sample survey. Canadian members 
tend to be slightly younger than their Utiited States 
colleagues, are more likely to call themselves physicists 
and are more highly concentrated in the univ'.*rs!ty sec- 
tor. This dverrepresentatidri of uriiversity based em- 
ployees explains the predominance of individuals do- 
ing basic research in Canada. Nearly 40% of those 
queried are engaged in basic research in comparison to 



10 




one quaner or tne unitea states memoersnip. i ne un- 
derrcpresentation of industrially employed individuals 
(14% ) may indicate that engineers, chemists and oth- 
er scientists are neither strongly attracted to nor heavi- 
ly solicited by professional physics societies based in 
another cburitry. 

Work A ctivity 

Society members are engaged in a wide variety of 
work activities. He vv'ever, basic research, teaching and 
applied research predominate. Nearly 70% of the en- 
tire membership are employed in one of these activities 
while other members cohcehtrate in areas such as ad- 
ministratibh, development and design/engineering; In 
^^^^ primary work activities were teaching 

and basic research, each involving 26% of the member- 
ship. Since that date employment in basic research has 
remained constant while teaching has decreased by a 
dramatic four percentage pomts. This decrease along 
with the decline in the number of individuals employed 
in the university sector, reflects the curtailment of aca- 
demic opportunities and illustrates the close relation- 
ship between the employment sector and the type of 



worK an mmvidual performs ; As illustrated in Figure 
8, jsbciety members employed in universities are pri- 
marily involved in basic research and secondarily in 
teaching. In cbhtfast> teaching is by far the dominant 
work activity for those members employed at colleges 
and secondary schools with over 90% indicating it as 
their first responsibility Members employed b3^ thie 
government or national laboratories are priinarily en- 
gaged in basic and applied research. Industrial activi- 
ties are widely distributed, except that very few 
members are engaged in teaching. 

In addition to the relationship between employer 
and \ydrk acth'ity, the level of highest degree also plays 
a major role in what an individual does. For example, 
PhDs carry out 90% of all the basic research and 80% 
of the applied research in the industrial work envirdri- 
rnent. By contrast, masters and bachelors perforrri 
55% ^f ^11 the design/engineering conducted by so- 
ciety members in industry. Industrially employed mas- 
ters and bachelors are generally similiar in terms of 
work activities although masters are more likely to be 
doing applied research and development, while bache- 
lors are more likely to be engaged in design/engineer- 
ing and administration. 
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In past society meihbersfiip profiles this section 
contained an in-depth analysis of member salaries. Due 
to frequent requests for salary infontiatiori^ a new sie- 
ries devoted to this topic was inaugurated in 1982. As a 
result of this hew publication the following section has 
been abbreviated to include only the main highlights 
from "1983 Salaries*'. Individuals seeking a greater 
level of detail may contact the Manpower Statistics Di- 
vision for a free copy of that report. 

Since the first query for salary information back in 
1979, annual increases in overall median salaries for 
PhD members have remained close to the observed in- 
flation rate, This changed during the period between 
March 1982 and March 1983, with inflation slackening 
to 3.6% while the median salaries for full-time em- 
ployed PhDs increased 7.0% ($38,300 td_ $41,000). 
This was positive news for members generally. Future 
data should establish whether or not the substantial 
difference between inflation and the median salary in- 
crease was an anomaly or the beginning of a new more 
prosperous trend for society members. Figure 9 com- 
pares actual PhD median salaries from 1979 to 1983 
with salaries adjusted for inflation. The relative flat- 
ness of the "constant 1979 dollar" line from 1979 to 
1982 illustrates members just keeping pace with infla- 
tion. The increase observed between 1982 and 1983 is 
the first "real" salary increase since 1979. Wide-rang- 
ing variations in salary levels and salary increases still 
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FIG. 9. Median salaries for PhDs, 1979-1983. Both 
reported salaries and salaries adjusted for inflation are 
presented. 



existed in 1983. These were effected by factors such as 
geographic location, employer, type of work, position, 
degree level, years of experience, and sex. 
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Satanes and Xjedgraphic Location for PhDs 

The "1983 Salaries'' report provides detailed mem- 
ber salary information by geogf aphic divisions, states^ 
and cities. To some extent observed salary differences 
can be attributed to varying regional age structures. 
However the dominant factor is the employer composi- 
tion for each region and the corresponding s^afy 
structure found witliin each employ rrieht sector. 
Members jiving in the Sunbelt and along the east coast 
received the highest salaries in the nation due to the 
heavy concentration of industrially and federally em- 
ployed individuais (national labs and gdvefnitierit). 

"1983 Salaries'' also explores the relative cost of 
living in one city versus another and how these varia- 
tions effect society members. For example Figure 10 
illustrates that the apparent high salaries received in 
Sah Jose have approximately the same purchasing 
power as those earned by members living in Knoxville 
once salaries are adjusted for the local cost of living. 
New York City and Washington D.C. remain two of 
the most expensive cities in the continental United 
States. While Washington salaries, when adjusted for 
inflation, remain right around the national median for 
PhDs, New York's are nearly $9,000 less than the na- 
tional median. 

Salaries, Employer Type and Degree Level 

Figure 1 1 presents median salaries for PllDs based 
oh their pirofessional experience within the five largest 
employment sectors. PhDs employed in industry re- 
mained the highest paid members drawing an annual 
median salary of $48^000 in_1983. It is likely that in the 
hear future the top 10% of industrially employed so- 
ciety members with over 25 years of experience will be 
making in excess of $100,000 annually. Government 
salaries continued to be restrained by federal salary 
ceilings. Nearly one half of the most experienced gov- 
erhihent employees found their salaries clustered 
around $63,000 in 1983. In marked contrast, their col- 
leagues in industry with the same levels of experience 
had salaries ranging from $6a,000 to $90,000. Al- 
though academic salaries remained substantially lower 
than those in the non-academic employment spheres, 
the 7.5% increase from 1982 to 1983 was twice that of 
the inflation fate. The notable exception was in post- 
doctoral positions at universities where salaries in- 
creased by only 2.2%. 

The nearly 68% differential in median salary paid 
to society members employed in in^ versus sec- 
ondary schodls ($45,100 and $26,900 respectively) 
represents one of the largest salaiy disparities observed 
for masters degree holders. Despite this inequity, these 
sectors remain the two predominant employ ers of mas- 
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tere, 4 1 % and 18% respectively. Figure 1 2 graphically 
presents the salary structure in industry and secondary 
schools for members at different levels of professional 
experience; It clearly illustrates that regardless of how 
long they have been in the labor force, the median sala- 
ry paid to masters working in secondary schools is less 
than the median entry-level salary in industry; 

individuals holding bachelore as their highest de- 
gree represent only a small proportidn of society 
members. The eiriplbyirieht concentration for this 
group is even more pronounced than for masters; near- 
ly two-thirds of all bachelors are employed in industry; 
In 1983, bachelors with less than 20 years of work expe- 
rience received salaries $5,000 to $9,000 less than their 
industrial colleagues holding masters degrees. 

Salaries and frimary Work Aciiviiy 

Society members are involved in a wide raiige iqif 
work activities that directly influence their median sal- 
aries. PhDs, who accept industrial ernployment within 
four years of their degree, receive similar entry level 
salaries in the work areas of basic research, applied 
research^ development and design/engineering {me- 
dians ranging from $38,01^3 to $39,309). Gomparable 
salmes are maintained across these work activities as 
professional experience increases. The major exception 
is basic research, which pays substantially higher sala- 
ries to members who received their degrees 15 or more 
years ago. Mid-career shifts into administration are 
common and often very profitable, with median sala- 
ries as much as $22,000 higher than in other work acti- 
vities. 

Salaries and Employer Type for Males and Females 

Only a small percentage of members of AIP mem- 
ber societies are women (5% of PhDs, 6-8% of bache- 
lors and masters), in 1983 this group received salaries 
11-28% lower than their male colleagues in the six 
major eiripldymerit sectors. While part of this differ- 
ence results from a younger population of female 
members, adjusting the salaries for age reveals that 
lower salary levels still exist for women across the 
board. Salary parity is nearly reached for men and 
wdrheh engaged as senior faculty at colleges and uni- 
versities on 9-10 month contracts (3% difference); 
ITie greatest inequity exists for PhDs holding junior 
academic ranks at universities on 11-12 month con- 
tracts (20% difference). The large age difference 
between males and females employed in industry pro- 
duces av^rage salaries that are 28% higher for men 
than women. While salary adjustment for age draws 
saiaries closer together, women in industry are still 
faced with salaries 7% lower than men. 

s ■ ■: 
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PHYSICS SUBFIELDS 

The special focus of this year's Society Membership 
Profile is the description of physics research and an 
analysis of the iriterrelatibhships among physics sub- 
fields. The previous discussion dealt with the broad 
spectrum of scientists, engineers and professionals who 
make up the society membership. In cdritrast Jhe fpl- 
Ibwirig section is based only oh employed PhDs who 
identified themselves as physicists, the majority of so- 
ciety membere. 

This section will include a discussion of the mix of 
subfields that pliysicists use in describing their emplby- 
meht. Pari^icular emphasis will be devoted to the 
strength of association between particular physics sub- 
fields of woric as well as how these associations are in- 
fluenced by employment sector and disseitatidri field, 
This section will examine what these associations tell 
us about both physics research and the normal career 
development patteriis of physicists. The very close rela- 
tionship that exists between physics and related science 
and engineering fields will also be apparent. 



TABLE II. Fields and subfields of employment for PhD physicists, 1983/ 



WorkJEffoit 
% 



Solid State Physics 12.1 

?l?sma Physics 6.3 

Elementary Particle Physics 6:1 

Nuclear Physics 6.0 

Optics 5.8 

Atomic & Molecular Physics 5.0 

Astrophysics/Astrorion^^^ 3.6 

Medjcal/Radipiqgica^ Physics i:5 

Chemical Physics/Chemistry . 2:8 

Mathematical Physics/Mathematics 2.5 

Geophysics/Earth Science 2.5 

Materials Science 2.3 

Electronics j.8 

Biophysics/Biological Science 1:7 

Acouslics __ 1.6 

Low Temperature Physics 1.6 

Elcctromagnetjsm j .2 

Fluid Dynamics i:0 

Other Physics Subfields 7:7 



Engineering 8:2 

Compater Science l;9 

Other Science ].8 

Education 8.0 

Administration 4.9 



Total Number Known 2304 



"Work effort includes_areas cLted.as either the primary or secondary sub- 
field of work. When only a primary was cited, it was counted ias both. 



Emptoymerit SubfieTdsfor Physicists 



TABLE in. Predominant research fields in selected employment sectors, 
1983/ 



The research that PhD physicists conduct is richly 
divereiiied and yet much of it is heavily concentrated in 
a few subiieids of employ riient. Table II presents the 
distributidri of work effort"* for PhD physicists in 18 
research subfields and 6 general employment areas. 
The former account for about two-thirds of the total 
work carried out by physicists. The work effort in each 
subfield may be viewed as one indicator of the labor 
market demand for specialized, doctoral-level, knowl- 
edge and skill. 

Solid state physics is, by a wide margin, the largest 
subiield of physics erriploymeht. Solid state and three 
other core fields: plasma physics, elementary particle^, 
and nuclear physics, account for over 30% of the total 
work carried out by PhD physicists. The next four lar- 
gest subfields of emplbyirient comprise both applied 
areas of high growth — optics and medical physics — 
and traditional core areas — atomic and molecular 
physics and astrophysics.^ The remaining specific re- 
search subfields each account for at least brie, but less 
than three, percent of the work effort. Most of the latter 
subfields represent interdisciplinary research such as: 
chemical physics, geophysics, materials science, bio- 
physics and acoustics. 

Beyond the physics research subfields, education 
and engineering are the two largest areas of employ- 
ment, each with 8% of the work effort. Most of the 
engineering work is clustered in electronic, systems 
and electrical engineering. By^dDiriparisdh, administra- 
tive duties account for 5% of the work done by physi- 
cists and computer science provides only 2% of the 
doctoral level employment. 

Research Effort and Ernptoyment Sector 

The focus of the physics research effort differs 
widely within each employment sector. Universities 
with 40% of ail physicists are the dominant employer 
and industry is the second largest, employing about 
one in four physicists. Another quarter are split 
between the national laboratories and other govern- 
ment employment. 

In general, research carried out in the universities 
and at the national laboratories is spread across the 
traditional core subfields. By comparison, research 
done in the industrial sector is more highly concentrat- 
ed, both in research focus and location. More than 



^Wprk effort includes both primary and secondary subfieUs of work. When 
only one sabfleld was tndieaied» as was done by 30% of the physicists^ it 
was counted as both primary and secondary. 

^Since this discussion is confined to self identified physicists^ we have com* 
bined certain subfields as noted in Table II. 



University Industry National Labs Government 

Solid State _ Solid State Plasma Physics Solid State 

Elementary Part. Optics Solid State Optics 

Nuclear Physics Plasma. Physics Elementary Part. Atomic & Mole. 
Atomic & Mole. Materials Sci. Nuclear Physics Geophysics - 

Plasma Physics 



•The subfields listed account for the majority of the physics research effort 
within each employment sector. 

40% of the research effort in industry is in either solid 
state physics or optics and approximately half of all 
industnally employed physicists work in the 25 largest 
corporations. The concentration of industrial work in 
solid state physics is particularly prdhduhced. Over 
one quarter of the effort in this area is carried out in 
only two companies: AT&T Bell Laboratories and 
iBM. 

Table III provides a summaiy of those disciplines 
that account for ov(^r_half of the physics research con- 
ducted within each of four major employment sectors. 
Solid state physics predominates in all employment 
spheres, with the exception of the national laboratories 
where nearly one fifth of the physics research effort is 
devoted to plasma physics. Four national laboratories: 
Lawrence Liverinore, Qak Ridge, Los Alamos, and the 
Princeton Plasma Physics Laboratory, account for 
about 80% of the research effort in plasmas within the 
national laboratories. 

The federal government is the fourth largest em- 
ployer of physicists. Within this sector, one third of the 
PhDs work for the Department dfihe Navy, one out of 
six are employed by the Natidhal Bureau of Standards 
and another 10% each are in NASA and in the Depart- 
ment of the Army. Within the government, more than 
half of the research effort in plasma physics js carried 
out at the Naval Research Laboratdry. Similarly, 
about a third of the atomic and molecular physics re- 
search is done at the National Bureau of Standards. 

The pursuit of research opportunities in some phys- 
ics subfields is confined to selected eiripldyirieht sec- 
tors. Basic reseafch ih elementary particle physics is an 
excellent example. It requires large facilities, is typical- 
ly carried out by large te^ns, and has no definite links 
to a profitable product in the short term. Thus, it is ridt 
surprising that fiindamerital wdrk in elementary parti- 
cle physics is seldom conducted by private industry. 
Elementary particles is the most concentrated employ- 
ment field. Nearly three-quarters of this research effort 
is in the universities and virtually all df the rest is car- 
ried dut in the natidhal laboratories, principally at Fer- 
milab, Brookhaven and Lawrence Berkeley Laborato- 
ries. J 5 



ERIC 



Similar concentrations of work eflFort can be found 
for materials science arid_gebphysics. AlthbUgh each 
represents less than 3% of the overall work effort^ ma- 
terials science and geophysics do provide major em- 
ployment opportunities in industry and government, 
respectiveiy. As one would expect, most engineering 
opportunities are in the industrial sector. However^ it 
sfibuld be noted that one-sixth of all the ehgineering 
effort carried out by physicists is in the universities; 
This may reflect the difficulties that institutions have 
had in attracting a sufficient number of faculty with 
doctorates in engineering to keep up with undergradu- 
ate enrollment. 

Those physics subfields clustered in academe or in- 
dustry are often associated with the fields that reflect 
the mode of work within that employment sphere. 
Thus, those subfields that are most highly represented 
in the universities: elementary particles, nuclear phys- 
ics, astrophysics, and atomic and molecular physics^ 
are also most likely to occur rn combination with edu- 
cation in the employment description. Conversely, 
many of those subfields displaying strong associations 
with engineering: optics, plasma physics and electro- 
magrietisrri, reflect the applied perspective typical of 
their industrial base. Acoustics, although a compara- 
tively small employment field, is unique in its strong 
overlap with both education and engineering. This may 
iiidicate that it is a fundairiehtal cbmpbheht of physics 
curricula and that it also provides the instrumentation 
and methodology for a variety of industrial applica- 
tions. 

Associations between Research Subfields 

In this section, we will take an in-depth look at the 
relationships that exist between research subfields. 
This discussion will focus bh two main issues. First, we 
will consider those subfields that appear to be compar- 
atively independent or self-contained. Second, we will 
examine the empirical associations between physics re- 
search subfields and, where possible, comment bh the 
strength of those relationships. 

From these perspectives we hope to provide a better 
understanding of those subfields that deal with discrete 
conceptual issues arid those that have ari bveriap iri 
subject matter or methbdblbgy. The gbal bf this analy- 
sis is to lay the groundwork for the development of a 
predictive model of the physics labor market that re- 
cognizes normal career development patterns and dis- 
tinguishes therii frbm abrupt changes in career direc- 
tion. 

Subfields vary by the degree to which any one of 
them pro vides a sufficient description of the scope of a 
physicist's work. The propbrtiori bf PhDs in each re- 
search field who list only a primary !^ubfield of work 
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can be used as an indicator of the degree to which that 
field is irideperiderit br weii-bbundled. At least brie- 
third of the physicists working in elerrieritary particles^ 
medical physics, astrophysics and plasma physics feel 
that these fields circumscribe their full employment ef- 
fort. These subfields appareritly represerit a distirict set 
bf both characteristic ideas arid methodological proce- 
dures. Although research in these fields is highly fo- 
cused and often calls for no other iield of specialization, 
it does riot follow that the fields therilselves are isolated 
frbrii the rest bf physics. In fact, when work is described 
as involving one of these subfields in conjunction with 
another area, that other subfield is usually within phys- 
ics research. The specific patterns of association in 
each case will be highlighted later. 

By contrast, some physics subfields rarely repre- 
sent the sole focus of the work that physicists carry out. 
When two subfields are used to describe a physics posi- 
tibri, those subfields iriay be seen as mvblvirig brie of the 
following: a real interplay bf the subject matter frbm 
two specializations; a subfield that is a specification of a 
broader area; or a subfield that is used to indicate a 
iriethbdblbgical approach withiri a research area. 

While the bbrders between physics emplbyment 
subfields are not always clear, several distinct patterns 
of interplay do emerge. Some physics research areas 
clearly exhibit strbrig assbciatibris, while others are 
rarely, or never, coiribiried. Figure 13 depicts thbse 
subfield configurations that are most prominent in the 
physics labor market at the doctoral level. This illustra- 
tiori reflects the underlying similarities between phys- 
ics research areas in both subject iriatter and rriethbds. 

The largest subfields bf employment are centrally 
located within the figure. There are several reasons for 
this. These subfields are fundamental, core areas. They 
have strong assbciatibris with rilariy bther subfields arid 
they generate research prbblems in a variety bf related 
areas. Many of the smaller subfields associated with 
these core areas are often used to provide greater speci- 
ficity. Also, the core areas often provide the iristnirileri- 
tatibri fbr tackling prbbleiris in bther physics subfields. 

The rerriainder bf this section will focus on the asso- 
ciations among the core subfields as well as the specific 
relationships between each of the core research areas 
and the cbnstellatibri of smaller physics subfields 
linked tb therri. Atorriic arid molecular physics is iri the 
middle bf Figure 13. Three quarters of its associations 
are within physics. It has strong associations with five 
of the six largest subfields of physics employment, the 
sble exceptibri being elerrieritary particle physics. 
Atomic and molecular, more than any other area with- 
in physics, appears to function as a point of contact 
among major research fields. The significance of atom- 
ic processes, research iri cbrrirribn frontierSj iristrumeri^ 
tation and methbdblbgy all contribute to this profile of 
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atomic and molecular physics as an area of interface 
within physics. 

Nuclear physics also has a proihiheni place in Fig- 
ure 13. While nuclear physics has suffered a greater 
decline in employment thm any other large physics 
subiield, it continues to exhibit an interesting and 
unique relationship with many areas of physics re- 
search. As rioted earlier, there are four subfields that 
are often used alone by researchers as sufficient to cir- 
cumscribe their employment: elementary particles, 
medic^ physics, astrophysics and plasmas. However, 
when the researchers in each of these cdriiparativeiy^ 



self-contained areas do use a second subfield in describ- 
ing their work, it is often nuclear physics. Nuclear 
physics is appareritly a sigriificarit cdriipbnerit of very 
diverse research areas, ranging from the behavior of 
nuclei under extreme astrophysical conditions to the 
solution of pernicious health problems. Nuclear phys- 
ics has cdritributed an iriipdrtarit theoretical perspec- 
tive and provided trained personnel for the inception 
and continued development of these physics research 
fields. 

Solid state physics is the largest area of specializa- 
tion. In fact, one in five physicists note that they spend 
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FIG. 13. Dominant overlaps between physics research subfields. The size of each square reflects the 
number of physicists working in the subfield. The number of connecting lineaiepresents the strength of 
the association between the two research subfields. 1 7 
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a significant amount of time working in this area: It has 
strong associations with, and a miypf iriflueiice^pn, a 
wide range of physics research. As depicted in Figure 
13, overlaps between solid siaie physics, optics and 
atomic and molecular physics form a triangular rela- 
tionship. These pairings represent such ongoing efforts 
as laser research and the developmerit of fiber optic 
technology. Solid state physics also ibrms a triangular 
rejationship with chemical physics and biophysics. 
These associations reflect the large research effort in 
polymers, the importance of semicdnductbrs in medi- 
cal ihstmrriehtatibh, and the role that polymers play in 
implants and medical equipment. 

SoUd state is the only physics subfield that is often 
paired with low temperature physics, elect rdriics and 
materials science. Over 95% of the physicists working 
in the latter three list them in combination with other 
areas. Fully two-thirds of these associations, however, 
are with solid state physics. These cdmbinatidns are 
apparently used td specify research in such areas as 
superconductivity, semiconductors and the electronic 
properties of materials. While low temperature phys- 
ics, electronics and materials science seldom provide a 
sufficient descriptidn by themselves of the fall scope of 
current employment, all three are important compo- 
nents of the physics labor market. 

Modem plasma physics began in the 195d*s. Elec- 
tromagnetism, fluids, and atdmic and mdlecular phys- 
ics all cdiitributed to the develdpirieht of plasma phys- 
ics into a distinct discipline. Thus, it is not surprising 
that plasma physics still has strong associations with 
these areas. However, plasma physics is usually cited as 
the primary area df specializatidn arid these other sub- 
fields are typically used to provide greater specificity. 
Plasma physics is also often combined with astrophys- 
ics as an employment description. These two areas 
share a set of similar theoretical issues arid physical 
prdblems. 

Elemeritary particle physics is, in some ways, the 
most self-contained of the large subfields. Nearly half 
of the physicists working in elementary particles cite it 
alone as a sufficient descriptor of their research effort. 
However, there is strong association with one other 
employment subfield: nuclear physics. Nuclear physics 
supplied much of the trained personnel for elementary 
particles when the latter was evolvirig after the secdrid 
wdrld war arid the two areas continue to share many 
similar substantive concerns. Although elementary 
particles has a strong employment overlap with only 
one physics research subfield, there is an impoftarit ex- 
change of ad varices in technoldgy between elementary 
particles arid many other areas, Thus, accelerators and 
instrumentation developed for use in elementary parti- 
cle physics find applications in. several other fields, 
Conversely, advances in superconductivity and com- 



puter technoldgy are critical td thle outtirig edge discdx^ 
eries rilade in elemeritary particles. 

Mathematical physics, while not depicted in tfo 
figure, makes an essential contribution to fundamenta 
research. It has strong assdciatidris with rilariy df _th< 
largest empldymerit subfieids: elerrieritary particleis 
nuclear physics, atomic and mdlecular physics anc 
geophysics. However, when combined with these sub- 
fields, mathematical physics is usually cited as the sec* 
dridafy subfield arid these assdciatidris are riot, as a 
riile„ used to reflect a sharing of subject matter. Rathei 
the links with mathematical physics indicate the strong 
theoretical perspective of a substantial portidn df the 
research in these areas. 

Figure 13 does riot illustrate all associations. A few 
arej-eal but not common, while others are not real. 
Some apparent associations represent a splitting of 
work effort necessitated by special situatidris. In 
smaller acaderiiic departments or research brganiza- 
tidris, for example, unlikely combinations of fields may 
appear because available resources must be used to 
provide coverage of a wide range of substaritive areas. 
However, the riet effect df special circumstances fades 
intd the background when the overall patterii of associ- 
ations is examined. 

This section has pointed to both the diversity and 
the underlyingunity of physics as an employment field. 
In addition td describing the fields the abdve discussidri 
alsd tells us soiriethirig about physicists and their car- 
cere. The dominant overlaps depicted by the subfield 
clusters may represent the possibility for the smooth 
transition from one area df specializatiori td aridther. 
Cdriyersely, mdbility betweeri two areas that are rarely 
cbiribiried may reflect a dramatic change in research 
focus, it should be noted that in addition to the overlap 
in employment specializatidn discussed abdve, there is 
also an exchange amdng the physics areas of personnel 
and technological advances in instriimentation and 
methodology. Thus, major experimental break- 
throughs in any one discipline are often associated with 
the introdUctidn df new physical methods which, in 
turn, may have been borrowed from other areas. 

Su bfie lds of Degre e 

PLP physicists receive their degrees in a wide var- 
iety df different physics subfields. However, two-thirds 
of the degrees are awarded in only five subfields: solid 
state, nuclear, elemeritary particles, atomic arid mdlec- 
ular^ and plasriia pihysics. Solid state physics alone ac- 
counts for nearly one-quarter df the degrees. Optics, 
which is a relatively large field of employment, is not 
dominant as a field of study. Rather many df the physi- 
cists who are working in optics received their training 
in atomic and molecular or soHd state physics. 
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Most PhD physicists specialize in either experi- 
mental or theoretical topics in their disseftatibn work; 
The ratio over time has been five experimental disserta- 
tions to every two thedreticai ones. This ratio, how- 
ever, varies somewhat by physics subfield. Matherriat- 
icpl physics is the one subfield which is predominantly 
theoretical in perspective: In other areas the experi- 
mental composition varies from a low of around 60% 
in elementary particles^ astrophysics, plasma physics 
and geophysics to a high of over 80% in nuclear phys- 
ics, biophysics and low temperature physics: Medical 
physics is the only major physics subfield that has a 
large number of PhDs (nearly one-quarter) whose de- 
grees we e neither in experimental nor theoretical 
areas. 

The decade of the nineteen-sixties was a period of 
rapid expansidh in physics Jiegree production. By the 
early 1970's the number of PhDs had peaked and then 
declined for the remainder of the decade. This roller- 
coaster in PhD production is reflected in the society 
membership. Nearly half of the physicists who are so- 
ciety members received their doctorates between 1962 
and 1975. Roughly one-quarter earned their degrees 



prior to that period and dne-iquarter since. 

This pattern can be observed in solid state physics, 
atomic and molecular physics, geophysics and many of 
thie other physics sUbfileids. The high prdductidh df the 
196D's and early 1970's was perhaps most evident in 
elementary particles and low temperature physics: 
Over 60% of the PhDs in those areas earned their de- 
grees during that period. 

Deviations From this pattern, however, were also df 
Significance. Over one-third of the doctorates in chemi- 
cal physics, nuclear physics and acoustics were earned 
prior to 1962. Nuclear physics, in fact, had the highest 
productidh among physics degree fields during the 
1950's, but was superseded by both solid state physics 
and elementary particle physics by the mid 196d's: 
While degree production in many of the traditional 
Piiysics fields peaked and then declined by the liiid 
1 97G% dther areas were emerging with ah ever increas- 
ing share of the total. Plasma physics, medical physics, 
optics, astrophysics, and biophysics played a more im- 
portant role as the 1 98b's approached. Over 40% df the 
PhDs in these areas received their degrees in the past 
eight years. 
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FIG. 14. Percent df physicists trained in selected physics subfields who are no longer working in their 
dissertation subiield, 1983. 
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Mobility 

Once they move into the labor force, PhD physi- 
cists do riot necessarily remain in the subfields in which 
they were trained. In fact ambhg society members only 
slightly over one-half are still working in their degree 
sublield. Some physicists move to other subfields of 
physics, while many eventually leave for other areas of 
science, engineering and administration. Physics is a 
feeder field for a broad array of other disciplines. Con- 
tinuing to work in one's degree subfield is related to the 
recency of degree, the specific subfield of degree and 
the sector in which one is employed. Thus, recent PhSs 
are more lijcely to be conducting research in their dis- 
sertation area than more experienced PhDs who have 
had the opportunity over tinie to make_ a variety of 
different career decisions; two thirds of the former 
group are working in their degree subfield in contrast 
to less than 45% of those with 25 years or more of 
experience. 

Amdrig physidsts^ those trained in the applied 
areas of optics and medical physics are most likely to 
continue working in their degree field. As illustrated in 
Figure 14, plasma physics also has a high retention 
rate. While there are relatively few older plasma physi- 
cistSj those with over ten years of experience are con- 
siderably miore likely than those trained in elementary 
particles, nuclear physics or solid state physics to be 
working in their degree field. 

IridUstry with its broad diversity of tasks has be- 
cbrrie ah increasingly important employment option 
for pliysics PhDs. Most PhDs who enter industrial em- 
ployment work in areas other than the dries in which 



they were directly tfairied, Gbveriimerit empldyiheht 
also entails moving into other areas, particularly after 
the first ten years of work, in academe and the national 
laboratories, v/here basic research is more prevalent, 
physicists are cdrisiderably riiofe likely to continue 
wdfkirig iri their dissertation subfields. 

When they^leav_e physics research, many physicists 
move into engineeri-ig and, to a lesser degree, a few 
related science areas. The fields df erigirieeririg that 
draw the riiojt physicists are electronic and systems 
erigineeririjg. Electronic engineering draws strongly on 
tho^se with a background in solid state physics and low 
temperature physics, while systems engirieeririg at- 
tracts a substantial riUmber of PhDs who were initially 
trained iri eleriieritary particles. Nuclear engineering, 
which is not a major engineering destination for physi- 
cists in general, does, however, draw a significant num- 
ber of nuclear physicists and plasma physicists. Cdm- 
piiter scierice, a hi^h growth field, has pulled in many 
physicists whose dissertations were in elementary par- 
ticle physics and nuclear phydcs. As noted in Figure 
15, physicists from various backgrounds move iritd ad- 
ministratidri, particulariy during the latter years. 

There is also substantial mobility between the dif- 
ferent subfields of physics themselves. As noted earlier, 
solid state physics and atomic and molecular physics 
serve as backgrounds fdr rilariy wdrkiri^ iri the area of 
dptics. Iri a similar manrien PhDs trained in nuclear 
physics and elementary particle physics have moved 
into a variety of other physics subfields with medical 
physics and plasma physics providing the mi^dr desti- 
natidns. Medical physir' has been particularly popular 
among the younger nuclear physicists. Materials 
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FIG. 15, Dominant subfields of employment for physicists who left their dissertatidn field, the table 
notes the major employment destinations from selected subfields of degree. Each employment field listed 
accounts for at least 5% of the PhDs who are no longer working in their degree subfield. 
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science Is also an area into which physics PhDs move, 
particularly those with training in solid state physics. 

It should be noted that the previous discussion has 
concentrated oh pattenis of mobility from field of de- 
gree to field of work; Any levels of mobility out of phys- 
irs which are cited should be treated as underestimates. 
While many individuals who leave physics to enter en- 
giheering^and other fields remain members of AiP soci- 
eties, some will drop membership, frequently moving 
their professional affiliation to other societies. More 
inclusive data from the.Natiohal Academy of Sciences 
indicate that 40% of PhD physicists are no longer 
woflcihg in physics. Most are to be found in the related 
areas of science and engineering discussed above. 

The special fociis of this pr ofile report has been a 
discussion of the relationship between subfield of de- 
gree and work as well as overlaps between employment 
subfieids. The degree to which empirical associations 
between research subfields can be used to develop a 
predictive model of how a physicist's career evolves 
will be explored in future profiles of society member- 
ship. 



SOCIETY MEMBERSHIP: GOMPARISGNS 
AND PROFILES 

Common scientific and technological concerns 
unite the members of the nine AIP member societies. 
One indicator of this cbmmbhality of interest is the 
degree of multiple society affiliation as noted in Table 
3V. Cross membership, primarily with APS, is held by 
one-third of AAPT and approximately one-quarter of 
bSA, AVS and AAS members. Yet diversity als is a 
strong hallmark of society membership. As this report 
has illustrated, members hail from a broad spectrum of 
scientific and engineeriag backgrounds and are em- 
ployed in all of the major sectors of the economy. Each 
society has its own special focus and unique character- 
istics. 

The distinctiveness of each of the societies is reflect- 
ed in the professioiial identification of its membership. 
As Figure, 16 illustrates there is a rich admixture of 
scientists from varied backgrounds in most of the soci- 
eties. Physicists predominate in AAPM, AAPT, APS, 
and dSA, engineers in ASA, AVS, and SoR, astron- 



TABLE IV. Society cross membership. 1983/ 



APS AAPT OSA ASA AVS AAS AAPM ACA SoR 

% % % % % % % % % 



APa_ 


81*' 


29 


19 


6 


18 


17 


12 


13 


12 


AAPT 


9 


66 


4 


2 


2 


4 


3 


2 


i 


OSA 


5 


4 


75 


2 


3 


4 


i 


i 


j 


ASA 


1 


1 


J 


91 






1 




1 


AVS 


3 


I 


2 




79 






1 




AAS 


2 


2 


2 






78 








AAPM 


1 


1 










84 






ACA 


1 














85 




SoR 


















86 


Total 
Membership 




















28544 


8272 


7307 


4803 


4343 


3566 


1933 


1440 


1025 



'Data are based on all members current oh 12/31/82 and residing in the U.S. or Canada. 
^Diagonal percentages (in bold) represent single society m^ 

''Dashes represent less than \% of the society's membership. Each column will not sum to 100% because 2% of all members belong to three or more 
sdcietieis and thus are counted more than once. 



TABLE V. international distribution of membership for each society, 1983." 



AVS AAPM AAPT AAS APS AsA SoR OsA ACA 

%%%%%%%%% 



United St&ti^ 


92 


92 


89 


85 


85 


85 


82 


81 


79 


Europe 


4 


2 


3 


6 


7 


7 


7 


10 


11 


Canada 


1 


3 


4 


4 


3 


3 


4 


3 


4 


Asia 


2 


1 


1 


2 


4 


3 


5 


5 


3 


C/S America 










1 


1 


1 




1 


Austti^lia 








1 




1 


1 


1 


2 



• Data are based on all tnenibers current on 1 5/3 1 /82. 
^Dashes indicate less than 1.0% of that society*s membership. 
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omers m AAS, and chemists in ACA: In addition, a 
significant number of psychgldgists and audioidgists 
can be fbuhd in ASA^ ciystalldgraphers in ACA and 
educators in AAPT. 

While ail of the societies have members who reside 
outside of the United States, there is considerable vari- 
ation in the degree td which their memberships are dis- 
tributed internationally as well as the specific countries 



from which they draw (Table V) . AVS arid AAPM are 
the most strongly U.S.-based societies with over 90% 
of their members residing here: By contrast, ACA has 
the largest international membership. Over one-fifth of 
its members live abroad arid, at 11%, it has the largest 
Eurdpeari cdritirigerit among the sdcieties. Similarly, 
both OSA and SoR have a significant international 
membership and they have the largest proportion of 



Table VI. Membership concentration within major states for each society, 1983." 





OSA 


AVS 


APS 


ACA 


AAPT 


SoR 


ASA 


AAPM 


AAS 




% 


% 


% 


% 


% 


% 


% 


% 


% 


ealifornia 


23 


27 


18 


11 


10 


8 


15 


12 


20 


New York 


11 


11 


ii 


14 


11 


M 


8 


9 


6 


Massachusetts 


8 


8 


7 


6 




.7 


8 


5 


0 


New Jersey 


5 


6 


6 


6 




11 






lUinois - 






5 




6 


5 




7 




Maryland 






5 








6 




9 


Pennsylvania 








6 


6 


6 


5 


6 




Qhio_ 








5 




9 




5 




Texas 














6 


6 




AHzbha 


















6 



"Data are based on all members current on 12/31/82 and residing in the U.S. 
^ Dashes indicate less than 5.0%. 
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Asi? n-based members. 

The societies also yaixaccdrdirig to geographic dis- 
tribatidh within the U.S. However, in the case of most 
societies, half of the membership is concentrated in 
only five or six statK (Table VI) with California and 
New York typically being the twg largest. The major 
exception to this is the AAPT whose membership is 
broadly distributed among the 50 states. In addition, 
SbR has a strong presence in New Jersey and Ohio, 
while AAS has a comparatively large portion of its 
membership in Maryland. 

The varied economic sectors in which society 
members work are illustrated in Figure 17. The indar- 
trial component of nearly every society has been in- 
creasing during the 1980*s, while the academic one has 
been shrinking. With the notable exception of AAPT, 
half or more of the members in each society are now 
empioyed outside of academe. Industry is the domi- 
nant employer for AYS, SoR, OSA arid ASA members. 
Empldyrrierit at the national labs, such as Brookhaveh 
and Argdnne, is frequeictly found among APS and 
AAS members, while hospital employment is vommor. 
within AAPM. 

Some variatjdri by sdciety also exists in the type of 
wprkjndividuals are engaged in as irdicated in Table 
VII. The extent of societal involvenxeit in different 
work activities reflects members' educational back- 
grounds and their current sectdrs df employtiient. 
Thus basis research is the primary area of work for 
members df AAS, AGA and, although not quite as pro- 
nounce^, APS. Each of these societies has a strong aca- 
demic base and a very high PhD cdmpdnerit, nearly 
90% of their nori-studerit members. PhDs alsd pre- 
dominate in SdR but their heavy industrial onerrtation 
places more emphasis on applied rese?irch. In ASA, 
AVS and OS A, societies that also have a strong indus- 
trial base, the level df educatidnal attainment df the 
members is mdre varied. While the PhDs in these soci- 
eties are primarily engaged in applied research, those 
with masters and bachelors are concentrated in design, 
engineering and development. Members of AAPT, as 



other 



Academe Industry Nbhacaderri(c 




■ — ' I ' — 1 • J ' r"'^ 
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FtG. 1 7. Broad employer types for each society, 1983. 

the name of the society indicates, are primarily cdri- 
cemsd with teaching. Unlike any other society, a sig- 
nificiint prrdportidq of their membership, nearly one- 
third^ teaches at the high school and junior college 
level. Hie woric activity structure of AAPM is also 
unique. In iddition to PhDs conductirig applied re- 
search, many niembers df this society at both the PhD 
and masters level are involved in dosimetry and varied 
clinical activities. 

New Society Members 

In addition to surveying a sample of the continuing 



TABLE Vn. Principal work activity for each society, 1983. 



AAPT AAS ACA APS SoR ASA OSA AVS AAPM 

% % % % % % % % 



Teaching 71 19 20 19 17 - - - . 

Basic Research 47 44 j 1 17 

Applied Research - - 17 21 39 25 2S 23 2*2 

PPE'' ----- 22 29 33 : 

Administration - - - . . . jg 

Other -------- /i 



'Dashes represent less .hari 17% of the society's members. 
^DDB: Design, Development, Engineering. 
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memoersiiip ot tlie nine societies, new members are 
also contacted each year. Data dii these new members 
indicate some cf the factors related to joining :; society 
iii^d, more subtly^ suggest ways in which the actual 
compcoition of the societies may be expected tc change 
ij} the future. 

New members usually jdih a scciety either durlrig 
their training or early in their caree^^s. Nearly half of 
the individuals initially joming APS, AAS and A€A 
are either advanced graduate students or postdoctoral 
fellows.^' contrast, new members of A VS, AAPM 
and AAPT, while young, are more likely to be profes- 
sionally established when they assume society mem- 
fcrj^hip. 

While there are some dramatic differences between 
the characteristics of new and continuing members, the 
composition of societies changes slowly. Nearly one 
quarter of the new society members, twice that of the 
ongoing membership, ars foreign citizens residing in 
the U.S. on either permanent or temporary vi sas. 
While this may presage an e\ cr.tual change in the com- 
position of society membership, it is fdso true that a 
number of these individuals will eventually becon?e 
U.S. citizens. Wdinen are also more frequehtly repre- 
sented among hew membejrs than continuing ones 
(12% \s However, their impact on the overall 
society composition is offset somewhat by a higher so- 
ciety drop rate than men. 

Another possible change is suggested by the em- 
ployer base of those new society meaibers who are not 
still in the training process. A higher proportion of 
them ?*re coming from industry. This reflects both the 
iapid growth of the more indtistnaPy based societies in 
the <jarly 1980's and a shift wHhin the remaining soci- 
eties towards greater industrial representation. Roth 
elements point to a stronger role for mdustry within the 
All? societal structure in the coming decade. A related 
phcribmeribh is the increased prevalence of such areas 
of applied work as solid state physics, optics, materials 
science and vacuum science. Continued monitoring of 
the characteristics of both new society menibers and 
those who eventually drop society membership should 
point to patterns of change and how these changes may 
effect the professional societies of tomorrow, their 
composition and their mem.bers' needs for services. 

These broad comparisons only begin to provide a 
picture of the rich diversity which exists both between 
the nine member societies and among their individual 
members. The brief profiles at the end of this section 
highlight the major demographic and employment-re- 
lated, chai'acteristics of each of the f -jcieties separately. 
Readers who want further detail on either their own 
societies or other societies are encouraged to write us 
directly. The type of data available can be determined 
by examining the questionnaire instruments and sub- 
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field list provided in Appenaix F: 

SOCIETY MEMBERSHIP PKOFILES 

Amertcan Association of Physicists in Medtcine(AAPM) 
AAPM members are some of the youngest among 
the societies. They work primarily in medit^al physics 
and radiology, although many of them were originally 
trdned through either the masters or PhL> level m oth- 
er physics areas such as nuclear physics and solid state. 
Einp!bymeht at university-affiliated and private hospi- 
tals, non-profit research centers and private group 
practices dominate. Whether they work in these areas 
or in Universities, members are heavily iiivdlved in ap- 
plied research, ddsixvietr^^ and v-arieu aspect's^ of clinical 
treatment. Women form a higher proportion of the 
membership than in most societies, with nearly one- 
fifth of the new members of the early 1980's being 
women. Although one of the sinaD^r AIP member so- 
cieties, AAPM has grown rapidly from about 600 
members in 1970 to well over 2000 today. 

Amencanjlsscciation of Physics Teachers (AAPT) 

AAPT members, the oldest am on ^ .all of the soci- 
eties, have a primary concern with the teaching of 
physics. They are located throughout the academic 
spectrum, not only in the universities and four year 
colleges, but also in two year institutions and second- 
ary schools. AAPT is the only society to have a sub- 
stantial representation of these latter two groups, many 
of whom identify themselves professionaily as ed ica- 
tors. The secondary scbddi_cdmporierit_of AAPT grew 
during tLe early 1980's, reflecting AAPT's continuing 
concern with the status of science education in the na- 
tion's schools. All but a small proportion of AAPT 
members hold graduate level degrees and typically join 
the s jcie 'y after compietihg at least the masters degree. 

American Astronomical Society (AAS) 

AAS members are some of the youngest among the* 
societies. With drily miridr exceptions, they are PhDs 
or advanced graduate students. They identify them- 
selves as astronomers and secondarily as physicists. Al- 
though the majority work in academe, a substantial 
riUmbei' are also employed in gdvefnrrierit, the riatidrial 
labs arid even industry. Except iri the latter employ- 
ment sector, basic research predominates coupled with 
teaching in the universities, applied research in the na- 
Udnal labs and administratiori in government. New 
members mdst frequeritly jdiri AAS wheri they are ad- 
vanced graduate students or holding postdoctoral posi- 
tions. Astronomy, astrophysics, geophysics, earth 
science and computer science are the major subfields in 
which society members are engaged. 
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American Vfymltographic Association (ACA) 

ACA members, over 35% of whom are PhDs, pri- 
marily identify themselves as chemists. AJthoUgh 
mainly engaged in crystallographic arid cherilicai re- 
search, a substantial liuniber are also working in mate- 
rials research, solid stat^^ physics and the biological and 
aajth sciences. yLbrX are employed in the universitiies.. 
but a strong employ irent br.se iJsd exists in industry 
and government, the total size of ACA h^*s been stable 
for tn^ past 15 years at arc and 186 j members. A sub- 
stantial number of individuals join ACA v/hile holding 
postdoctoral fello^vships. Nearly cxie-qu^rter of their 
new members are won en, providing ACA with the 
highest prroportion of women among f.he nine member 
societies. 

American Physical SocieVj^ (APS) 

APS, the largest of the AIP member societies, is a 
research-based society, most of whose members hold 
PhDs (88%). Research is conducted ia a broad spec- 
trum of employment spheres. Witii ari iricreasirig in- 
dustrial representation, nearly one-third of APS 
members currently work in industry, almost as large a 
proportion as are employed by universities. Substantial 
numbers of APS members can also be found wdrtcirigiri 
government and the riati rial labs. While most APS 
meriibers identify themselves as physicists, abovit one- 
quarter are chemists, engineers or other related scien- 
tists. Over half of the new APS members in the early 
198d's were advanced graduate studeritsta sigriificarit 
riuriiber of other new members joined APS during their 
pcstdbctbral appointments. All of the major physics 
research areas are represented in APS, with solid state 
physics involving the largest number of members. 

Acoustical Society of America (ASA) 

ASA members predominantly identify themselves 
as engineers, secondarily as physicists. But a large 
number of ASA meriibers also indicate other scientific 
ideritificatioris, primarily psychologist and audiologist. 
Along with acoustics, the other major fields in which 
ASA members work are: electrical, electronic and me- 
chanical engineering, psychology, audiology arid the 
bio-sciences. While iridustrial employment is typical, 
uriiversity and gdvemment employiheht also draw sig- 
nificant numbers of ASA merubers particularly among 
the PhDs. In industry, a broader mesh of degree levels 
— PhDs, masters arid bachelors — are found working 
pririiarily in applied research and design. New 
members enter ASA both as advanced grCiduate stu- 
dents and as established professionals. ASA has one of 
the higher representations of women (12%) among 
the member societies. 



American Vacuum Society (A VS) 

Since the late 1 970's, A^'S has been the riibst rapid- 
ly owing of the AIP member nbcieties. Its member- 
ship is heavily concentrated in industry (nearly three- 
quarters) v here development, design and engineering 
activit ies dominate. This is particularly true ambrig the 
bachelors who riiake up bver one-third of Che meiribei- 
ship, the highest proportion among the nine member 
societies. Neariy half of the members, however, also 
hn\d PhDs and are more likely to be irivblved in applied 
and i^itric research. A VS riiemberSi whb primarily con- 
sider themselves engineers and secondaTily physictsts 
and chemists, w^ork in vacuum science, surface science, 
solid state physics, chernistt^s nrjaterials scierice arid 
electric:al, elect*'oriic arid raochanical .Engineering. 
Most new AVS meriibers are t'stacltshed professioi>.als 
rather than graduate students; 



Optical Society of America (OSA) 

OSA, currently the third largest AliP member so- 
ciety.; has shown a relatively steady yattem of growth 
over the part 15 ycers. It is now nearly the 3ame si^e as 
AAPT, the jecond largest riieriiber society. H^ilf of the 
riiembers cbrisider theriiselves physicists, and one-third 
eriifirieers. While PhDs predominate, a sv»bstantial pro- 
portion of the membership also hold bachelors or mas- 
ters degrees. The latter typically work iri desigri and 
development in the iridustrial employment sector 
where bver half of OSA members are employed. PhDs, 
who are distributed across industry, government, and 
the universities, are primarily engaged in applied or 
basic research. In addition to optics, OSA meriibers 
work in a broad variety of areas, the majbr ones being 
'electrical and electronic engineering, chemical physics, 
atomic and molecular physics and systems engineer- 
ing. Individuals join OSA !:oth as advai}ced graduate 
students and as established profeissionals. 

Society of RJteoTogy (SoR) 

SoR is the smallest of the AIP member societies,* 
growing to about 1200 meriibers by the mid 1980's. Its 
riiembers, pririiarily PhDs, are most frequently em- 
plbyed as industri^ engineers and chemists. Universi- 
ties employ nearly one-third of the members. In addi- 
tion to applied research in rhedlogy, society meriibers 
work in chemical erijirieeririg, high pblymer physics, 
materials science, chemical physics and mechanics. 
While some SoR members enter as advanced graduate 
students most are established professidnals. Wbmeri 
represerit a lo w prdpbrtibri of the o verall SbR member- 
shipi although there are some indications among the 
more recent members that this may be shifting. 
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Al'FJilNDlX A: DROPPING OF SOCIETY MEMBERSHIP 



This reppi t has focused oh the 1983 membership of 
the niiie Ali* iiiember societies. Since 1979, when the 
original sampJe of society members was drawn, a num- 
ber of individuals had dropped society membership. 
Although these individuals may not be as motivated to 
respond as curren c society members, we have devel- 
oped a di^tabase on neariy 300 of them. In many re- 
spects their chan^cteristics are quite different from 
thos« who ccntiii ue their membership. 

Many ihdi /iduals first join a professiond society 
when they are advance graduate students. Most of 
them continue their membership as their careers in 
physics and related science and engineering fields de- 
velop. For some, however, society membership is a 
more transient phenomenon. A number of former 
members are students or recent PhDs who were study- 
ing in the U.S. on temporary visas aiid have since re- 
turned home. 

_ Most individuals who drop society membership, 
however, do so later in their careers, in their mid 30*s or 
early 40*s. In addition to their comparative youth, they 
dilier from the continuing membership in several other 
ways. As Tables A-1 and A-2 indicate they are consid- 
erably less likely to identify themselves as physicists or 



TABLE A-1. Professional self-identificatibri for dropped and current 
membMcrs, 198j. 



Dropped Current 
Members Members 



Physicist/Astronomer 4| 62 

Engineer 28 16 

Other Scientist 18 17 

Other 13 5 



Total Number Known 290 6337 

No Response 1 20 



TABLE A-2. Major Peld of work for dropped and current members, 1983- 



Propped Current 
Members Members 

% % 



Physics/Astronomy 39 66 

En^neennj 25 13 

Other Sciences 24 16 

Other Non-Science 12 5 



Total Number Known 234 5420 

No Response 29 469 



to be working in one of tile subfields of physics, Rather 
they are more likely to be fdund among one of th^ other 
scieiice or engineering disciplines. While most of these 
former members ^'ere engineers or related scientists 
when they joiii^d an AIP member society^ some of 
them were originally trained as physicists arid then 
moved into other employment areas, particularly en^- 
neering, later in their careers. As their interests 
changed, so have their society aflBHatioris. Several have 
noted that they are currently affiliat-^d with one of the 
engineering societies, which more closely reflect their 

TABLE A-^. Level of highest degree for dropped and current members. 
1983. 



Dropped Current 
Members Members 



PhD _ 47 67 

Masters _ 35 21 

Bach*5loR' 18 12 



Total Number Known 288 6338 

No Response 3 20 



" Includes technical and other degrees. 



TABLE A-4, Type of employer for dropped and current members, 1983. 



Dropped Current 
Members Members 

% % 



Industry/Self-Eniployed 


40 


32 


Other Nonacademic 


23 


23 


University/College _ 


25 


40 


Junior College/Secondary School 


12 


5 


Total Nuniber Known 


262 


5790 


No Response 


1 


98 


TABLE A-5. Primary work activity 


for dropped and 


current members, 


1983. 






Dropped 


Current 




Members 


Members 




% 


% 


Teaching/Basic Research 


29 


49 


Applied^esearch/ Development 


29 


27 


Desigri/Erigirieeririg 


13 


7 


Administration/Other 


29 


17 


Total Number Known 


262 


5767 


No Response 


1 


122 



current interests. This appears particularly true for 
tfibse members whose highest degree is a bachelors or 
masters degree. 

in addition to prpfessidnal identification, the type 
of employment in which one is engaged is also likely to 
have an effect bri mairiteharice or diseontinuatibh of 
society membership. Individuals involved in industrial 
design, engineering and administration are more likely 
to drop their society membership than individuals en- 
gaged in university research and teaching. Secondary 
school teachers, who have been increasing their repre- 



sehtatidri during the early 198D's, are also at greater 
risk of discontinuing society membership; 

Membeiiship drives have drawn individuais into 
the societies from a broad spectiiim of traditional arid 
hoh-traditiohal backgrounds. Many maihtaih their 
membership over the years, while some, pafticularly 
those from atypical backgrounds, sample the society 
activities and services for several years arid thieri move 
bri to other organizations that address their needs more 
directly. 



APPENDIX B: Geographic Divisions 



NEW ENGLAND 
Cbririecticut 
Maine 

N&ssadiusetts 
New Hampshire 
Rhode Island 
Vermorit 

MDCDDli ATIANTIC 
New Jersey 
New York 
Fsriitsylvania 

SOUTH ATLANTIC 
Delaware 

District of Columbia 
Florida 
Geoigia 
Maryland 
Nbrth Carolina 
South Carolina 
Virginia 
West Vi^^nia 
Puerto Rico 

EAST NORTH CENTRAL 
Blinois 
Indiana 
Mchigan 
Ohio 

\\%X)nsih 

EAST SOUTH CENTRAL 
Alabama 
Kentucl^r 
Mississi|^i 
Tennejssee 



WEST NORTH CENTRAL 
Iowa 
Kansas 
Minnesota 
Klissouri 
Nebraska 
Norffi Dakota 
South Dakbta 

WEST SOXJTH CENTRAL 
Arkansas 
Louisiana 
Oklahoma 
Texas 

MOUNTAIN 
Arizona 
Colorado 
Idaho 
Montana 
Nevada 
New Mexioo 
Utah 
Wyoming 

PACIFIC 
Alaska 
California 
Hawaii 
Qr^on 
Washington 
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TABLE C-1. Professional self-identification, 1983. 



Physicist 58 

Engmeer 16 

Chemist 9 

Astronomer 4 

Other Scientist 8 

Other 5 



Total Number Known 6337 
No Response 20 



TABLE C4. Level of highest degree by yeare from highwt degree, 1983. 



Level of highest degree 



VcArQ frrim 


PhD 


Masters* 


Bachelore' 




% 


% 


% 


o4 


14 


12 


.8 


5-9 


\1 


17 


14 


10-^14 


1 Q 

15? 


lo 


\i 


15-19 


17 


15 


10 


20-24 


12 


12 


il 


25-29 


S 


9 


ib 


30-34 


7 


8 


15 


35 + 


6 


10 


20 


Total Number Known 


4240 


997 


470 


No Response 


17 


12 


8 



"Advanced graduate students are not included in this table. 



TABLE C-^. Geographic distribution of society meinbers in the U.S., 1983 
and total U.S. population.* 





Society Members 

% 


U.S. Population 

% 


New England 


n 


5 


Middle Atlantic 


20 


16 


South Atlantic 


15 


18 


East North Central 


13 


18 


East South Central 


3 


6 


West North Central 


4 


8 


West South Central 


6 


10 


Mountain 


7 


5 


Pacific 


21 


14 


Total Number Khbwii 


52570^* 


230 Million 



TABLE C-5. Race arid miridrity status by citizenship, 1983. 



Citizenship 





UJS. 


Non-US. 








N. 


N. 


Total 


% 


White 


5142 


413 


5555 


91.0 


Oriental and Ot^er Asian 


220 


205 


425 


7.0 


Black, American Indian, 










and Hispanic 


66 


8 


74 


1.2 


Other 


37 


14 


51 


.8 


Total Number Known 


5465 


640 


6105 




No Response 


79 


i4 


93 





"Based dri 1980 census records. 

''Based on all society mc^mbers as of 12/31/83. 



TABLE C-3. Age profile of society members, 1983. 



Age 



TABLE e-6. Employment status, 1983. 



<30 
30-34 
35-39 
40^ 
45^9 
50-54 
55-59 
60-64 
65 + 

Total Number Known 
No Response 



10 
13 
IS 
17 
13 

Id 

9 
6 

7 



6148 
208 



Enipldyed Full-Time 

EmplpyedPart-Time 

Not Employed. Not Seeking'' 

Not Employed, Seeking Employment 



84 
8* 

7 

i 



Total Number Known 
No Response 



6247 
109 



* Two-thirds of those indicating part-time employment are advanced gradu- 
ate students. 
Includes retired. 
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TABLE C-7. Type of employer, 1983. 



TABLE C-IO. Type of employer by highest degree, 1983. 



ACADEMIC 45 

University 35 

College 4 

junior College 2 

Secondary School 4 

NONACADEMIC 55 

Industry^elf-Employed 32 

Government 10 

FFR&PC 9 

Nonprofit 4 
Other 



Total Number Known 5714 
No Response 64 



PhD Masters' Bachelors* 

% % % 



ACADEMIC 


48 


36 


14 


uiULVcrbiiy 


*rZ 


e 

0 


i 


College- - 


5 


4 




Junior College 


1 


6 


2 


Secondary School 




l8 


9 


NONACADEMIC 


52 


64 


86 


Industry/Self-Employed 


28 


41 


67 


Government 


10 


12 


10 


FFR&DC 


11 


4 


5 


Nonprofit 


3 


6 


3 


Other 




1 


1 


Tdtial Number Known 


3959 


892 


425 


No Response 


13 


5 


3 



'Advanced graduate students are not included. 



TABLE C-8- Principal work activity, 1983. 



Teaching 22 

Basic Reseai ch 26 

Applied Research 20 

Development 8 

Design/Engineering .7 

Admihistratidn 1 1 

Consulting/Other 6 



Total Number Known 569 1 

No Response 87 



TABLE C-1 1. Employer type by sex, 1983. 



Male Female 

% % 



ACADEMIC 


44 


55 


University . 


35 


38 


Other Academic 


9 


17 


NONACADEMIC 


56 


45 


Industry/Self-Empioyed 


33 


22 


Government 


lb 


9 


FFR&DC _ 


9 


7 


Nonprofit/Other 


4 


7 


Toittl Number Known 


5361 


347 


No Response 


57 


7 



TABLE C-9. Principal work activity by level of highest degree, 1983. 



PhD Masters' Bachelors* 

% % % 



Teaching 23 30 11 

Basic Research 31 5 4 

Applied Rttcarch 21 15 17 

Development 6 13 16 

DiKign/Englneering 4 13 23 

Administration 11 13 18 

Consulting/Other 4 11 II 



Total Number Known 3935 889 424 

NoRespbiise 36 8 4 



* Advanced graduate students are not included. 



TABLE C-1 2. Work activity by degree level for members employed in in- 
dustry, 1983. 



PhD Masters* Bachelors* 

% % % 



Basic Research 14 2 2 

AppljedR^earch 38 21 16 

Development 16 23 20 

Design/Engineering 11 26 28 

Administration 14 17 21 

Consulting/Other 7 11 1 3 



Total Number Known 1099 365 284 

No Response 8 1 0 



'Advanced graduate students are not included. 
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TABLE C-13. Type of employer by cohort year of PhD, 1983.* 





1 bfii 






1.972.— 


1.969— 


— 
1566- 


1.963- 


Before 




1983 


19^0 


1977 


1Q74 


tz / 1 


IzOo 


1 di^<i 






% 


% 


% 


% 


% 


% 


% 




ACApEMlC 


36 


38 


42 


39 


41 


48 


59 


54 


Univereity 


30 


31 


35 


32 


32 


42 


53 


50 


Other Academic 


6 


7 


7 


7 


9 


6 


6 


4 


NONACADEMte 


64 


62 


58 


61 


59 


52 


4i 


46 


Industry /Self-Emplbyed 


44 


42 


36 


32 


29 


24 


20 


22 


Other Nonacademic 


20 


20 


22 


29 


3d 


28 


2i 


24 


Total Number Known 
No Response 


183 
1 


389 
1 


391 
0 


453 
0 


481 
0 


460 
2 


380 
0 


1045 
8 



'Postdocs are not included. 



TABLE C-14. Type of employer by professional self-identificatibn, 1983. 













Computer 


Other 








Physicists 


Astronomers 


Engineers; 


Chemists 


Scientists 


Scientists 


Other 


Total 




% 


% 


% 


% 


% 


% 


% 


% 


ACADEMIC 


49 


61 


21 


52 


34 


52 


52 


45 


University - 


38 


56 


19 


47 


26 


43 


13 


35 


Other Academic 


]1 


5 


2 


5 


8 


9 


39 


ib 


NONACADEMIC 


51 


39 


79 


48 


66 


48 


48 


55 


Industry/Self-Employed 


25 


ii 


65 


28 


52 


26 


36 


32 


Government 


11 


13 


7 


8 


4 


10 


5 


10 




12 


9 


4 


10 


3 


5 


1 


9 


Ndhprdfit 


4 


5 


2 


2 


7 


7 


5 


4 


Other 




1 


1 








1 




Total Number Known 


3269 


247 


944 


530 


67 


374 


266 


5699 


No Response 


33 


4 


6 


11 


0 


4 


4 


63 



TABLE C-15. Principal work activity by type of employer, 1983. 









Other 












University 


Academic 


Industry 


Government 


FFR&DC 


Other 




% 


% 


% 


% 


% 


% 


Teaching 


38 


91 




1 




_3 


Basjc Research , _ 


^5 


1 


10 


28 


38 


21 


Applied Research 


8 




30 


29 


36 


20 


Develdpineiit 


1 




18 


8 


6 


5 


Design/Engineering 


1 




17 


4 


J 


.5 


Administration 


5 


7 


16 


22 


13 


13 


Consulting/Other 


2 


1 


9 


8 


2 


33 


Total Number Known 


2003 


545 


1837 


562 


489 


230 


No Response 


23 


4 


9 


2 


6 


3 



■ d 
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TABLE C-16. Age profile by academic rank, 1983/ 



TABLE C-I7. Age profile by tenure status; 1983/ 



















Associate 


i- 

Assistant 


_ . 

Research 






froi. 


PfDf. 


rroi. 


Assoc 


Other* 


-Arrsm 

Age 


Of 


% 


% 


% 


% 


<30 


- 


. 


5 


i2 


9 


30-34 


1 


.4 


40 


41 


15 


35-39 


.3 


22 


33 


25 


17 


40—44 


19 


33 


13 


13 


1Q 


4«9 


24 


19 


4 


6 


12 


50-54 


21 


7 


2 


3 


8 


55-59 


i6 


7 


2 




13 


60-64 


13 


6 


1 


: 


6 


65 + 


4 


2 


D 




1 


Total Number 












_ _ Known 


877 


379 


250 


184 


157 


No Response 


16 


17 


11 


4 


9 



* Includes university arid college full-time ertiployed only. Graduate stu- 
dents are hot included. 

''Includes administrators, lecturers, instructors, and others. 



Tenured 



Tenure-line 



Other 



Age 


fit 

To 




% 


<30 




5 


9 


30-34 


i 


35 


30 


35-39 


-7 


30 


26 


40-44 • 


23 


18 


14 


45^9 


22 


8 


ip 


50-54 


18 




A 
*f 


55-59 


15 


1 


4 


60-64 


10 


1 


3 


65 + 


4 






Total Number Known 


1215 


245 


335 


No response 


30 


10 


15 











•Includes uni^'crsity and college fall-time employed only. Graduate stu- 
dents are not included. 



TABLE C-18. Predominant fields and subfields of work by highest decree, 1983. 



PhD 

% 



Masters 



Bachelors 

% 



PHYSICS AND 
ASTRONOMY 

Predominant Physics 
Subfields of Work 



ENGINEERING 

Predominant - . 
Subfield§ofWork 



OTHER SCIENCE 
Predominant 
Fields of Work 



OTHER AREAS 

Total Number Known 
No Response 



68 



II 



17 



3767 
205 



61 



Solid State Physics 
Astronomy/Astrophysics 
PhysicsEd. CCdll)'' 
Plasma Physics 
Nuclear Physics 
Optics 



Electronic 
Electrical 
Systems 



Chemistry 
Materials Science. 
Computer Science 



19 



14 



52 



812 
85 



Physics Ed. (SS)'' 
Optics - - 
Physios Ed. (Coll)'' 
Medical Physics 



Electrdhic 

Systems 

Mechanical 



Gomputer Science 
Mathematics/Statistics 
Materials Science 



28 



13 



366 
62 



Optics 
Acoustics^ - 
Vacuum Science 
Physics Ed. (SS)'* 



Electronic 

Mechanical 

Systems 



Materials Science 
Chemistry. 
Computer Science 



* Advanced ^radnate students are not incladed. 
'*SS: S«»ndary Scliobl; Coll: College. 
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tABLE C-19. Detailed fields and subfieids of work, 1983. 



TABLE C-20. Corporations employing the largest number of society 
members, 1983. 



N. 



Physics aiid Astrdhdmy Siibfields 3525 

Solid State Physics 432 

Ppdcs 313 

Physics Education, College 298 

Nuclcaf-Physics 204 

Plasma Physics 202 

Elementary Particles and Fields 1 94 

Chemical Physics 188 

Atomiaand Molecular Physics 17j 

Medical Physics 167 

Astronomy j 54 

Acoustics 152 

Astrophysics _ 134 

Phyisics Education, Pre-Cbllege 133 

General Physics 118 

Qcpphysics 62 

Biophysics S8 

Electronics 52 

Mathematical Physics 51 

t^w Temperature Physics 50 

Vacuum Science 50 

t^tdJDynarriics- 49 

High Polymer Physics 44 

?rysM!ogt^hy__ 42 

Eiectromagnetism 38 

Surface Science 23 

Thermal Physics 22 

Mechanics 22 

Rheolpgy 16 

Radiological Physics 14 

Other Physics 68 

En^neeiin^subfiek s 719 

Electronic 166 

Systems 97 

£l»:tricai 93 

Mechanic^ 80 

General Engineering 58 

Naclear _ 50 

Aerdiiaiitical and Astronomical 46 

Chemical 35 

Environ mental 12 

Metallurgy _6 

Other Erigirieeririg 77 

Other Science Fields 844 

Chemistry 210 

Materials Science 152 

?!pnipy ter Science^ 1 09 

Science Administration 66 

Earth and Environmental Science 48 

Biological Science 47 

Psychqlogy 46 

Mathematics and Statistics 44 

Audiology and Speech Science 24 

General Science, Education 21 

Other Science 78 

Other Areas 262 

Educational Administration 69 

Business Management S2 

PJher Administration 94 

Other Non.^>cience 67 



Total Number Known 535 1 

No Response 428 



66 



13 



16 



AT&T Bell Laboratories 
IBM 

General Electric 
Hughes Aircraft 
TRW 

Rockwell International 

Honeywell 

Wi^tijighouse 

Exxon 

Xerox 

Lockheed 

Hewlett Packard 

Perkin-Elmer 

GTE - 

Texas Instruments 



TABLE C-21. Professional self-identification for Canadians, 1983. 



Physicist 

Engineer 

Astronomer 

Chemist 

Other Scientist 

Other 

Total Number Known 
No Response 



"IT 
li 

9 
8 
4 
3 



237 
2 



TABLE C-22. Type of employer for Canadians, 1983. 



% 



ACADEMIC 
University 
College 

Other Academic 



NONACADEMIC 

Industry^elf Employed 

Government 

Other 

Total Number Known 
No Response 



63 
54 
4 
5 

37 
17 
16 
4 



211 
3 



29 
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TABtE €-23. Primary work activity for Canadians, 1983, 



TABLE C-24. PhD median salaries, reported and adjusted for inflation, 
1979-83.' 



% 



Teaching 30 

Ba«c RescMXih _ _ 36 

Applied Research 16 

DDE- 6 

Admin istratibii 7 

Other 5 



Ti)tM Number Known 2 1 1 

No Response 3 





Reported 


Salary in 




Salary 


1979 $'s 


1979 


28,000 


28,000 


1980 


32,200 


28,064 


1981 


36,000 


28,382 


1982 


38,300 


28,275 


1983 


41,000 


29,206 


' Salaries were adjusted using CPI-U for the inflation rate. 



'DDE: Development, Design, and Engineering. 



XABtE C-25: 1983 salaries by type of employer and years from PhD. 



_ _ Total 

Years from Median Mean Standard Median Number 

Degree Salary Salary Deviation Age Known 

(in thousands of dollars) 



University 


0-4 


23.0 


24:2 


5:2 


32 


50 


(9-10 month 


5-9 


25.1 


26.4 


5.2 


36 


91 


salary base) 


10-14 


29.5 


30.1 


5.9 


41 


i;>3 




15-19 


33.0 


34.5 


7.5 


45 


191 




20-24 


39:0 


39:6 


7:9 


50 


148 




25 -f 


42.2 


42.8 


9.5 


59 


215 


University 


0-4 


25.2 


27.6 


8.4 


31 


44 


(11-12 month 


5-9 


31:0 


32.5 


8.6 


36 


91 


salary base) 


10-14 


38.0 


39.4 


11.5 


41 


77 




15-19 


43.4 


45.5 


13.4 


45 


86 




20-24 


48.5 


49.5 


9.3 


5b 


51 




25 + 


5i:l 


53.1 


12.5 


58 


77 


Industry 


(« 


39.0 


39.1 


6.1 


31 


190 




5-9 


44.3 


45.3 


y.2 


36 


240 




10-14 


50.0 


51.8 


12.4 


40 


214 




15-19 


55:0 


56:4 


15:0 


45 


149 




20-24 


57.1 


58.9 


14.6 


51 


83 




25 + 


60.0 


63.8 


21.2 


59 


137 


Government 


0-4 


32:3 


33:0 


7.3 


33 


32 




5-9 


37.0 


37.0 


6.1 


37 


64 




10-14 


43.2 


43.5 


7.3 


41 


91 




15-19 


48.0 


48.6 


8.4 


45 


67 




20-24 


54:7 


54.7 


7.6 


52 


54 




25 + 


63: 1 


59:5 


6:9 


59 


52 


National tabs 


0-4 


35.6 


33.6 


9.6 


3; 


48 




5-9 


39:6 


39:0 


6:8 


35 


68 




10-14 


44.1 


44.3 


V8 


41 


96 




15-19 


49.7 


50.7 


9.9 


45 


74 




20-24 


53.4 


54.7 


12.0 


50 


49 




25 + 


5i:7 


55.5 


12:6 


58 


68 



l AULt, u-2t). iy83 median salaries adjusted for cost of living in selected metropolitan areas.* 



Cost of 
Index 



Median Adjusted 
Salary . .Salary 
(in fhbiisands of dbllaio) 



Median 
Age 



Academic 

% 



Non-:<cademic 



. Total 

Number 

Known 



Albuquerque 


101.0 


48.5 


48.0 


41 


10 


90 


44 


Atlanta 


1Q4.1 


38.4 


36.9 


40 


81 


19 


35 


Baltimore 


103:5 


43.5 


42:0 


42 


37 


63 


44 


Colorado Springs 


96.4 


50.0 


51.9 


46 


26 


74 




Columbus 


101.0 


34.3 


34.0 


43 


63 


37 


3i 


Denver 


111.7 


39.2 


35. i 


4i 


35 


65 


.24 


District of Columbia 


124.1 


50.0 


4b.J 


4S 


_8_ 


92 


120 


Houston 


111.8 


44.0 


39:4 


38 


36 


^ 


50 


Kno?(ville 


ibb.3 


39.7 


39:6 


43 


18 


82 


65 


Madison _ 


102.9 


3i:4 


30.5 


19 


84 


i6 


32 


Minn/St. Paul 


111.1 


40.0 


36.0 


39 


48 


52 


.44 


New York 


131.7 


42.5 


32.3 


45 


53 


47 


126 


Phoenix 


102.8 


41.6 


40.5 


3.7 


48 


52 


15 


St._Loujs,_MO 


103.2 


36.9 


35.8 


40 


55 


45 


21 


San Diego 


112.5 


43:0 


38.2 


42 


20 


80 


46 


Sail Jose 


117.1 


48.0 


41.0 


40 


21 


79 


43 



•Cost of tiving Index from the American Chamber of Commerce Researchers Association, national average = 100.0. 



TABLE C-27. 1983 Salaries by selected type of employer and years from degree, masters. 



Years Total 

from QUARTILE SALARIES Mean Standard Median Number 

Degree 25th Median 75th Salary Deviation Age Known 

(in thousands of dollars) 



Secondary School 


0-4 


17.2 


20.5 


25.0 


21.6 


5.6 


34 


12 




5-9 


20.2 


23.0 


27.8 


24.0 


5.1 


40 


2b 




10-14 


22.7 


25.9 


29.0 


26.6 


4.9 


42 


46 




15-19 


25.0 


29.5 


32:1 


29:5 


5: 1 


46 


32 




20 + 


23:0 


28.9 


30.9 


28.4 


6.6 


•35 


34 


Industry 


04 


28.2 


31.4 


35.0 


32.1 


7.S 


30 


45 




5-9 


31.5 


36.3 


42.2 


38:0 


11:9 


32 


73 




10-14 


36.0 


42.2 


50.0 


45.2 


16.6 


39 


44 




15-19 


43.0 


50.0 


56.0 


50.3 


12.7 


45 


5b 




20 + 


43.0 


50.0 


60.0 


52.2 


15.4 


55 


lib 



31 ^5 



TABtE C-28: Jtesearch subfields for physicisfs within selected employ- 
ment sectors, 1983. 





Univerpity 


Industry 


Government 


Natn Labs 




% 


% 


% 


% 


9011(1 oi&ic t^nysics 


17 




lo 


1^ 


Plasma Physics 


o 

- o 


n 

y 


7 


io 

li' 


XLlC'HCIlLary I^ol llVlCo 


1 ^ 




St 


l-l 
u 


uciccir r^iiysics 




•r 




1 J 


Optics 


5 


16 




5 


Atomic and Molecular 


8 


4 


8 


9 


/isiropnysica 


o 
o 


1 
1 


7 






5 


5 


4 




wnvmicai a nyaiva 


A 
*r 




>i 

rr 








3 


5 


2 




2 




g 


3 






7 


4 


4 


Electronics 


1 


6 


4 




Biophysics 


3 


1 


1 


1 


Acoustics 


2 


3 


4 


1 


Low Temperature 










-Physics 


3 


2 


2 


2 


El^trbihagiietism 


1 


3 


3 


2 


Fluid Dynamics 


1 


2 


2 


2 



CcTiTbini-^ With 
Primary Physic^ Residual 
Qnly Fieia Field 





% 


% 


% 


Elementary Particle Physics 


47 


28 


25 


Medical/Kadiological Physics 


44 


29 


27 


Astrophysics/ Astronomy 


34 


46 


20 


Plasma Physics 


33 


39 


28 


Nuclear Physics 


22 


44 


34 


Biophysics/Biological Science 


18 


58 


24 


Solid State-Physics _ 


17 


52 


31 


Atomic & Molecular Physics 


13 


67 


20 


Optics 


12 


57 


31 


Geophysics/Earth c^ciejice 


12 


60 


28 


Acoustics 


11 


49 


40 


Mater.dls Science 


8 


59 


33 


Chemic|d Pliysics/Chenraistr^^ 


6 


73 


21 


Mathematical Physics/Mathematics 


5 


63 


32 


Electronics 


4 


77 


19 


Low ."ehiperature Physics 


4 


81 


15 


Electromagnetism 


2 


77 


21 


Fluid Dynamics 


2 


77 


21 



TABLE C--29. Employment sector distribution within selected physics re- 
search subfields, 1983. 



Employment Sector 
University Industry Nat*l Labs Gov't 





% 


% 


% 


9b 


Solid State Physics 


42 


32 


12 


n 


Plasma Physics 


36 


22 


30 


9 


Elementary Particle Physics 


71 


1 


20 


2 


Nuclear Physics 


58 


10 


21 


8 


Optics 


24 


44 


U 


15 


Atomic & Molecular Physics 


50 


11 


17 


13 


Astrophysics/Astronomy 


56 


4 


10 


15 


Medical/Radtological Physics' 


39 


22 


2 


-S 


Chemical Physics/Chemistiy 


44 


26 


13 


11 


Mathematical Physics/ 










_ _ Mathematics 


44 


17 


9 


16 


Geophysics/^arth Science 


23 


35 


10 


24 


Materials Science 


20 


46 


18 


13 


Average for 1 8 Research Fields 










42 


23 


15 


1! 



'jn_ medical physics, 27% of the work is in the hospital and non-profit 
sectors. 



TABLE C-31. Dominant associations between physics employment sub' 
fields, 1983.- 



Prim»i ' Secondary Number of 

Subneld Subfield Combinations 



Solid State Optics _ _ 50 

Solid State Materials Science 42 

Solid State Low Temperature 39 

Solid State Electronics 32 

Atomic ^ Molecular Chemical Physics 30 



Solid State Chemical Physics 28 

Atomic &_ Molecular Qpdcs 24 

Plasma Physics Atomic & Molecular 22 

Nuclear Physics Elementary Particles 21 



Solid State Atomic & Molecular 13 

Nuclear Physics Medical Physics 12 

Nuclear-Physics Atomic & Molecular 12 

Plasma Physics Electrbmagnetism 1 1 

Eleir*cntaiy^ P^^^ Mathematical Physics 10 

Plasma Physics Nuclear Physics 10 

Geophysics Astrophysics 9 

Plasma Physics Astrdphysics 9 

Atomic & Molecular Mathematicrl Physics 9 

Nuclear Physics Math ematicaj Physics 9 

Geophysics Mathematical Physics 8 

Bidphysicc Chemical Physics 8 

Solid State ^i^P^ysics 8 

Pptjcs Eiectromagnetism 8 

Optics Gi^ophysics 8 

Op^'cs - Mathematical Physicis 8 

Nuclear Physics Astrophysics 8 

Atomic & Molecular Astrcphysics 8 



■ The primary and secpnd^^^ of subfields 

listed above are in thef^#or used by most respondents. 
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1 rerceniage or aef.rees awaraea over iime tor seiectec suo- 

fields, 1983. 



Noffiber 



Solid State Physics 


544 


Nuclear Physics 


396 


El erne n tary Particles 


274 


^omiciind Molecular Physics 


208 


Plasma Physics 


140 


Low Temperature Physics 


92 


Astrophysics 


83 


Chemical Physics 


82 


Optics 


58 


M&Uiematical Physics 


58 


Biophysics 


45 




Ji 


JueQicai r^nysics 


31 


Gwphysics 


28 


Electrom^gnetjsni 


16 


l^uid jDynainics 


15 


Materials Science 


11 


Electronics 


10 


Genet al Physics 


32 


Other Phyuics 


78 


Eniaiieering^ 


4t 


Other Science Fields 


17 


Other Areas 


23 


Total Number Known 


2324 


No Response 


111 



TABtE 033- Theory arid expeiimental distribution for selected degree 
subfields of physicists, 1983.* 





Theory 


Exper 


Neither 




% 


% 


% 


Mathematical Physics 


78 


IS 


4 


Elementary Particles 


40 


60 


b 


Astrophysics 


37 


63 


0 


Plasma Physics 


35 


64 


1 


Geophysics 


33 


63 


4 


Chefflical Physics ' 


30 


69 


I 


Atomic & Molecular Physics 


24 


76 


0 


Solid State Physics 


23 


76 


1 


Acoustics 


23 


68 


9 


Optics _ 


21 


74 


*; 


Nuclear Physics 


20 


80 


6 


Biophysics 


10 


05 


5 


Low Temperature Physics 


9 


91 


0 


Medical Physics 


6 


71 


23 


Overall All Degree Fields 


27 


71 


2 



•Respondents indicating both theory and experimental are divided evenly 
between the two. 
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Year of PhD 





<i962 


1962-75 


1976 + 


Asiropnybics . 


£ 
O 


33 




Medical .?hysics 


0 


«i 
32 


42 


Plasma Physics 


e 
O 


47 


45 


Xx)W Temperature Physics 




01 




I>iopiijrdivo 


J / 


A'i 
%z 


Af 


Solid State Physics 


19 


55 


26 


Optics 


19 


40 


41 


Elementary Panicles 


21 


UVI 


1 y 


Geophysics 


'25 


50 


25 


Atomic & Moiecuiar Physics 


29 


55 


16 


Acoustics 


35 


41 


24 


Matheiiiatical Physics 


J5 


49 


)6 


Nuclear Physics 


39 


46 


15 


Chemirul Physics 


41 


37 


22 


OveraM All Degree Fields 


25 


51 


24 



TABLE C-35. Tercentage of physicists no longer working iri their degree 
subfields, 1983. 



Medical Physics 9 

Optics 9 

Elasina Physira 20 

Geophysics 22 

Astrophysics 29 

Acoustics 33 

Solid State PJiysics 40 

Elemeritary Particles 45 

Biophystqs 54 

Atomic & Molecular Physi'-S 54 

Nflcle-ir Physics 56 

Chemical Physirs 60 

Low T-rmperature Physics 68 

Mathematical Physics 74 



Overall All Degree Fields 46 



TABLE C-36. Age structure for each satiety, 1983. 



Quartije Age 
25th Median 75th 



AAS 


33 


40 


48 


AAPM 


36 


41 


4S 


AVS 


33 


41 


52 


APS 


35 


43 


53 


OSA 


35 


43 


55 


ASA 


35 


43 


56 


SoR 


35 


44 


54 


ACA_ 


36 


44 


55 


AAPT 


AO 


46 


56 
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AAPM AAPT AAS ACA APS ASA AVS OSA SpR 

% % % % % % % % 



Physicist 


84 


76 


25 


14 


74 


23 


33 


50 


9 


Astronomer 




i 


CJ 




1 






1 




Engineer 


5 


4 


3 


4 


9 


42 


42 


31 


52 


Chemist 


1 


2 


1 


56 


to 




14 


8 


32 


Biologist 


1 


1 


1 


6 


1 


3 




1 


1 


Math & Cqmp. Sci. 


1 


3 


3 




2 


3 




2 


1 


Other Scientist 


5 


i 


2 


15 


1 


21 


4 


5 


5 


Other 


3 


\1 


2 


2 




8 


7 


2 




Total Number Known*' 


384 


1056 


426 


291 


3637 


533 


427 


761 


180 


No response 


2 


4 


4 


1 


5 


1 


2 


2 


1 



■ Blanks indicate t hat jess than 1 ,0% of a society's members identify t hemselves wit h t he noted group. 

''Note that respondent totals here reflect the stratified over-sj»mpling of the three sma'iest societies: AAPM, ACA & SoR. 



TAELE C-:?8. Type of employer for each society, 1983.* 



AAPM AAPT AAS ACA APS ASA AVS OSA SpR 

%%% %%%%%% 



ACADEMIC 


33 


84 


51 


51 


43 


32 


15 


25 


33 


University 


30 


36 


46 


47 


38 


30 


14 


22 


32 


Coiiege 


3 


17 


4 


3 


4 


2 


1 


I 


1 


Junior College 




8 


1 


1 


1 






i 




Secondary School 




23 
















NONACADEMIC 


67 


!6 


49 


49 


57 


68 


85 


75 


67 


Industry/Self Employed 


19 


10 


16 


25 


31 


46 


71 


52 


54 


Government 


10 




14 


13 


li 


15 


5 


13 


7 


FFR&DC 


2 


1 


13 


7 


12 


1 


8 


6 


4 


,7on-profit arid other 


36 


1 


6 


4 


3 


6 


1 


4 


2 


Total Number Known** 


362 


905 


370 


257 


3037 


444 


382 


632 


156 


No Response 


2 


4 


2 




11 


1 


2 


6 





*Studr:4ts are not included* .. . _ _ _ 

^NoJi Chat respondetit totals here reflect the stratified over-sampling ot the three smallest societies: AAPM, ACA & SoR. 



TABLE C-39. Level of highest degree for earh society, 1983." 



AAPM AAPT AAS ACA At>S ASA AVS OSA SoR 

%%%%%%%%% 



PhD 


56 


60 


89 


87 


88 


56 


47 


61 


78 


Masters 


37 


33 


9 


7 


8 


27 


17 


22 


15 


Bachelors 


7 


7 


2 


6 


4 


1? 


36 


17 


7 


Tx;tal Number Known 


370 


1014 


397 


276 


3314 


499 


393 


695 


171 


No Response 






1 


2 


3 


1 


5 


5 





* Advanced graduate students are not included. 



AAPt ACA AAS APS SqR ASA OSA AVS AAPM 

%%%%%%%%% 



Teaching 71 IS 19 20 17 14 10 7 7 

Basic Research 7 44 47 31 20 is i6 13 5 

Applied Research 4 17 10 21 38 24 28 23 23 

DDEV -5 7 9 12 13 23 29 33 13 

Admiriistfatibn 10 8 11 12 10 j4 13 jg 13 

Other 354 42 10 46 39 



Total Number Known'' 902 25d 367 3017 156 445 630 381 359 

No Response 7 1 5 31 - . g 3 5 



'Students are not included. 

•"DDE: Design, Development and Engineering. 
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In April of 1983, the Manpower Statistics Division 
conducted its fifth annual survey of a rahddm sample 
of the U.S. arid Canadian resident membership of the 
riirie AIP merhbrr societies. A second questionnaire 
was sent in June to all nonrespondents to the initial 
questionnaire. Both first and second wave respdndents 
werie asked to indicate their employment status as of 
March 1983. Of the 99D4 society membere queried, 
5220 responded to the first wave questionnaire and an 
additional 1509 responded to the second wave. The 
overall response rate was 68%. 

Stratijfzcation 



The original 1 979 sample was exparided in 1 98 1 to 
include 17% of the membership. In addition, the three 
smallest societies: American Association of Physicists 
in Medicine, American Crystallographic Association 
and the Society of Rheology, were dvefsampled by a 
factor of twd to achieve a sample size large enough to 
permit a detailed analysis of their membership. Tias 
stratification was achieved by selecting 34% of the sin- 
gle society members in these societies. To cdmpensate 
for the overrepresentatidn of these society irieriibers in 
the dyerall respdrideht group, their data was weighted 
by 0.5 for all analyses except the individualized society 
descriptions in the concluding section of the report. 
For the purposes of that section, all members respond- 
ing from a given society were included. 



New Memders 

The 1983 survey included the annual follow-up of 
individuals in both the original 1979 sample and the 
expanded 1981 sample. In additidri^ this survey was 
expanded to include 17% of the new members in eacH 
of the nine societies. New members are defined as those 
individuals who joined their first society during the 
previous calendar year. This pfdcedure has been fdl- 
lowed for each of the annual riieriibership surveys since 
198 1 arid includes the appropriate oversampling of the 
three smallest societies. Thus, the 1983 sample includ- 
ed 826 new society members. 



TABLE D-I. Response rates For 1983 Sample Survey. 





Society 


Dropped 






Members 


Members 


Overall 


Sample Size* 


9954 


1046 


IIOOO 


JPbsfal Returns 


50 


130 


180 


Presumed Contacted 


9904 


916 


10 820 


Numbo' Respondents 








Wave 1 


5220 


212 


5 432 


v/ave 2 


1509 


97 


1606 


Total 


6729 


309 


7 038 


Response Rate (%) 


67.9 


33.7 


65.0 



* Deceased and individuals requesting to be removed from the sample are 
not included. 



APPENDIX E: DEFINITIONS AND TECHNICAL NOTES 



Emptoyment Status 

Ail salary data are presented for individuals who 
are full-time employed and residing in the U.S. Where 
feasible, academic salaries reported on a 9-10 month 
and 1 1-12 month salary base are presented separately. 
When overall figures are given^ there is no weighting 
for salary base. Other employment tables, which do not 
involve salary data, include both full-time and part- 
time employed U.S. and Canadian members unless 
otherwise noted. 



Field and Sudfield 

The field and subfield list which was sent with the 
questionnaire was used by respondents to indicate the 
area in which they received their highest degree arid 
their primary and secondary subfields of work. In addi- 
tion, individuals provided their major professional self- 
identiiBcation: physicist, astronomer, engineer, che- 
mist, biologist, mathematician, computer scientist^ 
other scientist, and other. 



Cost of Living Index 



Sampling Error 



Tfie cost of living mdex used in this report was de- 
veloped by the American Chamber of Commerce Re- 
searchers' Association (ACCRA). Its purpdsie is to 
provide "a useful and reasonably accurate measure- 
ment ofihter-city cost of living differences'' The index 
measures "relative price levels for consumer goods and 
services in participating cities, as compared with the 
national average for all participating cities f metropoli- 
tan and nonmetropdlitan)." Differences of more than 
three v^diole numbers in index can be considered to rep- 
resent actual inter-city differences in the costs of con- 
sumer goods arid services; but the percentage differ- 
ence in such cases should be considered a reasonable 
indication, rather than a precise measure, of the extent 
of the differences: 

Median 

The median, a measure which is used in this report 
is that point in a distributidri above arid below which 
50% of the values fall Since it is less influenced by 
extreme v^es than the anthmetic mean it is the pre- 
ferred descriptive measure of central tendency in typi- 
cally skewed salary arid age distributidris. In Appendix 
C, both mediari arid mean salaries are presented; ob- 
served differences reflect the skewness in the distribu- 
tions. 

Quantites and Iruerqudntile Ranges 

Ninety percent of the values in a distribution fall 
below the ninth decile, seventy-five percent below the 
third quartile, twenty-five pefcerit below the first quaf- 
tile d ten percent below the first decile. The interde- 
cile and interquartile ranges, which indicate differ- 
ences between deciles and between quartiles, are 
measures of variation within distributions. 

Quantile CaJcutations 

The P-STAT statistical package was used to com- 
pute the medians arid dthef quaritiles preserited iri this 
report. It should be noted that this package works with 
ah ordered distribution value points^ In such an or- 
dered distribution, the median, for example, equals the 
central point in an odd-numbered distributidri and a 
weighted value between the two middle points in an 
even-pi^mbered distribution. 



EKLC 



The percentages and other measures presented in 
this report are based upon a small raridoril sariiple. 
Thus, they are aisd subject to sairipiirig error. The van- 
ability introduced by the sampling procedure depends 
both upon the size of the suB-group being examined 
and the variation of values in the population. The fdr- 
mulas beldw preserit corisei^ative estimates of the stM 
dard error based oh simple random sampling. When 
standard errors were calculated, t^ng into account 
the minor stratification used in the sampling, slightly 
Idwef estimates resulted. Confidence iritervals for pro- 
portions, means and medians can be determined as fol- 
lows: 



Medians: 

Mj, that point below which pf values fail, 
M2, that point ielow which p'2 values fall, 

where 
and 

p==b.5, _ 

n = sample size,- 

2 ^ coefficient of confidence, 1.96 at the 95% confidence 
level. 

Means: 

Ji^^/fnJ''l wh ere 

3c := the arithmetic mean, 
s ^ standard deviation, 
n = sample size, and 

coefficient of confidence 1.96 at the 95% confidence 

level. 



Proportions: 

p » sample proportion observed. 

a = sample size, and _ 

Z = coefficient of confidence, 1.96 at the 95% confidence 
level. 



41 

37 



APPENDIX Fi Questionnaire liistritmeiits and Subfield List 



AlP MANPOWER STATiSTics bivisidlsi 
1983 MEMBERSHIP SAMPLE SURVEY 



J=>±EASE 



PLEASENOTE ADDRESS CHANGES JN COMMENT BO^ 
ON FIELD/SUBFIELD UST 



Prlrit numbers wit^ 
clearjy in boxes as follows: 

0 123456789 

Use the digit 'T . 
in place of check marks. 



IMPORTANT: PROVIDE INFORMATION DESCRIBING YOUR STATUS IN MARCH 1983 
BAGKGROUND INFORMATIGN 

(X) MAJOR PROFESSIONAL SELF-IDENTIFlCATION(SELECT ONE) 

COMPUTEfl - OTHER - 

PHYSiejST ASTRONOMER ENGINEER CHEMIST SCtENTtST MATHEMAj CtAN BtOLOCSrST SCtfNTJST * OTHER* 



□ □□□□□ 



LEVEL OF HIGHEST DEGREE (SEDATE OF DEGREE 

DOCTORATE MASTERS BACH EtORS OTHER* MONThIyEAR 

□ □ □ □ rrxTi 

(6) DATE OF BIRTH SEX 

MONTH I DAY I YEAR 



I IF STUDENT 

INDICATE: 

GRADOATE OTHER 



□ □ 

@ RACE/ETHNIC 

WhITE BLACt 

□ □ 



□ □ □ 

) SUBFJELD_ OF DEGREE 

(SEE ATTACHED EXPERI- THEO- 

-LiSTj MENTAL RETiCAL NEiTHER 

□ □ □ 

8) CITIZENSHIP ,„,.,3 ,„,.,3 

□NITED PERMANENT TEMPORARY 

S TATE S C A NAD^A N V»SA -VfSA 

□ □ □ □! 



NATIVE 

OTHER AMERICAN ME-J(ICAN 

iNSfAN AMERICAN 



PUERTO 
RICAN 



□ □□□□□ 



I WERE YOU: 

EMPLOV ED NOT EMPLOYED RETIRED 

FUU TIME PAR^^nME SEEKING NOTSEEKING 

□ □ □ □ □ 



EMPLOYMENT STATUS, MARCH 1983 
(IT) IF POSTDOC: ^ 



FIELaORSUBF^ELD OF WORK 
(SEE ATTACHED CIST) 

EXPERI- THEO- 
MENTAL RETiCAL NEiTHER 



□ .RiMARY rm □ □ □! 

SECONDARY □ □ Dl 



TYPE OF-WORK ACT4V^TY^lNOlCATE PRIMARY 
^ WITH "I" AMD SECONDARY WITH ••2":) 

ADMtNiS* - DESiGN/ DE-VE4.0P^ APPLIED BASIC - 

TR ATION ENG WEER rtgG -MENT RESEARCH RESEA»^CH TEACHING CONSULTING OTHER* 

□ □□□□□□□ 



IF-ACADEMJC 



I ANNUAL SALARY 
AS OF MARCH 1 983 HNDtCArF 

SALARY BASE . _ 

9-10 MOS. 11-12 MOS. 



EC 



□ □ 



I PLEASE PRINT FULL NAME OF EMPLOYER 



STATE/COUNTRY 



{US/CDNS) 



y.&_EMP_LQYER 
Zi p CODE O N L Y 



IE 



P L E ASe D O NOT - 



MARX THESE BOXES 



I TYPE OF EMPLOYER (INDICATE PRIMARY WITH ■•|"AND. IF APPLICABLE. SECONDARY WITH "2".) 

FEDERALLY 

- ^ - -JtJNJOW- SECONDARY GOVERN- " FUNOEO"" NON-" SELF- 

UNIVERSITY COLLEGE COLLEGE SCHOOL INDUSTRY MENT R&D CENTERS PJ^OFlT EMPLOYED OTHER* 



□ □□□□□□□□□ 



IF ACADEMIC, answer a and b 

a) PRIMARY ACADEMIC RANK 



(e.g. Argonne) 



b) TENURE STATUS 



ASaOC. ASST CECTUReR/- research ADMiN.- 

«^ROFESSOP PflOF. PAOF. INSTRUCTOR ASSOCIATE iSTftATOR OTHEfl* 

n n n □ □ □ □ 



TENHJRED TENURE LINE OTHER* 

□ □ □ I 



*IF YOOR RESPONSE "OTHERS PLEASE SPECIFY IN COMMENT BOX ON FIELD/SUBFIELD LIST. 



AiP^ANPOWER STATISTICS BIVISION _ 

MEMBERSHIP SAMPLE SURVEY 
1983 UPDATE 



PLEASE 



PCEASE NOTE ADDRESS CHANQES IN COMMENT BOX 
ON FIELO/SUBFIELD UST 



.Print n umbe rs_wlth penc ij . 
clearly in boxes as follows: 

0 123456789 

Use the digit T 
i n place pf^^ieck marks. 



PLEASE INDICATE WITH "I" ANY STATUS THAT APPLIED IN MARCH 1983, 

EMPLOYED NOTEMPLDVED RETIRED POSTDOC STUDL'MT 

FULLTIME PA RT TIM E S EEKIN G NOTSEEKING 

-)□□□□□ □ □ 



BASIC ANNUAL SALARY AS OF MARCH 1983: 



EH 



» ACADEMIC 
INDICATE 
SALARY BASE 



9-liLM0S. n-12 MOS. 

□ □ I 



HAVE YOU MADE ANY CHANGES IN AREAS 1-7 BELOW SINGE MARCH 1981? 

IF NO SIMPLY RETURN FORM IN ENCLOSED ENVELOPE. 

IF YES INDICATE N£W STATUS ONLY IN THE RELEVANT AREAS BELOW. 



IMPORTANT: REPORT CHANGES MADE BETWEEN MARCH 1981 AND MARCH 1983 ONLY. 



I TYPE OF WORK ACTIVITY? (INDICATE PRIMARY WITH " V AND SECONDARY WITH"2-.) 

AOmIniS. DESIGN/ DEVELOP- APPLIED BASIC 

TRATION ENGINEERING MENT RESEARCH RESEARCH TEACHING CONSULTING OTHER* 

□ □□□□□ □ □ 



2 EMPLOYER? 

PLEASE PRINT FULL NAME OF NEW EMPLOYER: 



U^._EMPLQYEB 
ZI P CODE ONLY 



»>t EA8g DO HOT 



MARK THESE BOXES 



Hi 



TYPE OF EMPLOYER: 

_ _ FEDERALLY 

JUNIOR SECONDARY GOVERN- FUNOED -NON.- - SELF^- 

UNIVEHSITY C OLLEG E C OLLE GE S CHOO L IN DUST RY MENT R 4 D CENTERS PROFIT EMPLOYED OTHER* 

□ □□□□□ P □□ Dl 



3 FIELD OR SUBFIELD OF WORK? (SEE ATTACHED LIST) 

^^.i.A,,^ THEb: EXPERI. 

4WMAR¥^ RETICAL MENTAL NEITHER 



□ □ □ 



THEO- EXPEfll- 

SECONDARY retical mental neither 



4 ACADEMIC RANK? 

a) PRIMARY ACADEMIC RANKj 



ASSOC. 

PROFESSOR prof: 



b) TENURE STATUS: 

ASST. LECTURER/ RESEARCH ADMIN* 

PROF. INSTRUCTOR ASSOCIATE iSTflATOR OXWEfl* TENURED TENURE-LINE OTHER* 



□ B 13 B □ □ B B B Bi 



5 NEW HIGHEST DEGREE? 

^ A) tEVEtOF DEGREE 

DO CTOR ATE MASTERS BACHELORS OTHER 

B B B B 



C) PJ^JMARV SUBFIELD OFOEGREE 

* <SEE ATTACHED EXP^BI- THEO- 

* MONTH! YEAR_ ■ ».ei..T*i ^e^^.^A, 



UST> M ENTA L RETJCAL N E4THE R 

1 mn n b Bi 



6 MAJOR PROFESSIONAL SELF-IDENTIFIGATlOfSl? 



PH YSICI ST ASTRONOMER ENGINEER CHEMIST SC^tIst MAtIcIAN BIOLOGIST JScSenIiST* OTHER* 

. Jl Q ^ J3 B B B B B I 



7 CITIZENSHIP? 

"NON.tIS NON'tJS 

UNITED _ _ PERMANENT TEMPORARY 

STATES CANADIAN VISA WSA 

__B □ □ □ 



♦ IF YOUR RESPONSE IS "OTHER." PLEASE SPECIFY IN COMMENT BOX ON FlELD/SUBFlELD LIST. 



FORMC-4 
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field/subfieLd list 



PHYSICS & ASTRONOMY ENGlNEERiNG 



001 


ASTRONOMY 


835 


AERONAUTICAL & ASTRONAUTICAb 


040 


ASTROPHYSICS 


840 


CHEMICAL 


070 


AeousTies 


845 


ELECTRICAL 


100 


ATOMIC AND MOLECULAR PHYSICS 


850 


ELECTRONIC 


130 


BIOPHYSICS 


855 


ENVIRONMENTAL 


160 


. CHEMICAL PHYSICS 


860 


MECHANICAL 


190 


CRYSTALLOGRAPHY 


862 


METALLURGY 


220 


ELECTROMAGNETISM 


865 


NUCLEAR 


250 


ELECTRONICS 


870 


SYSTEMS 


280 


ELEMENTARY PARTICLES & FIELDS 


890 


ENGINEERING, GENERAL 


310 


FLUID DYNAMICS 


891 


ENGINEERING, OTHER (Specify below.) 


350 


GEOPHYSICS 






380 


HIGH POLYMER PHYSICS 


OTHER SCIENCE 


410 


LOW TEMPERATURE PHYSICS 


893 


AUDIOLOGY AND SPEECH SCIENCE 


440 


MATHEMATICAL PHYSICS 


895 


BIOLOGICAL SCIENCE 


470 


MECHANICS 


900 


CHEMISTRY 


500 


MEDICAL PHYSICS 


905 


COMPUTER SCIENCE 


530 


NUCLEAR PHYSICS 


91 b 


EARTH & ENVIRONMENTAL SCIENCE 


560 


OPTICS 


912 


GENERAL SCIENCE, EDUCATION 


590 


PLASMA PHYSICS 


915 


MATERIALS SCIENCE 


600 


RADIOLOGICAL PHySICS 


920 


MATHEMATICS & STATISTICS 


620 


RHEOLOGY 


925 


PSYCHOLOGY 


650 


THERMAL PHYSICS 


945 


SCIENCE ADMINISTRAT ION 


680 


SOLID STATE PHYSICS 


950 


SCIENCE, OTHER (Specify below.) 


720 


SURFACE SCIENCE 






740 


VACUUM SCIENCE 


OTHER AREAS 


760 


PHYSICS, GENERAL 


952 


BUSINESS MANAGEMENT 


790 


PHYSICS EDUCATION, PRE-COLLEGE 


955 


EDUCATIONAL ADMINISTRATION 


800 


PHYSICS EDUCATION, COLLEGE 


975 


OTHER ADMINISTRATION 


820 


PHYSICS, OTHER (Specify below j 


999 


NON-SCIENCE, OTHER (Specify below.) 



ERIC 
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